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STANFORD’S IDEAL DESTINY. 

FOREIGNERS, commenting on our civiliza- 
tion, have with great unanimity remarked 
the privileged position that institutions 
of learning occupy in America as receivers 
of benefactions. Our typical men of 
wealth, if they do not found a college, will 
at least single out some college or univer- 
sity on which to lavish legacies or gifts. 
All the more so, perhaps, if they are not 
college-bred men themselves. Johns Hop- 
kins University, the University of Chicago, 
Clark University, are splendid examples of 
this rule. Steadily, year by year, my own 
university, Harvard, receives from one to 
two and a half millions. 

There is something almost pathetic in 
the way in which our successful business 
men seem to idealize the higher learning 
and to believe in its efficacy for salvation. 
Never having shared in its blessings, they 
do their utmost to make the youth of com- 
ing generations more fortunate. Usually 
there is little originality of thought in their 


generous foundations. The donors follow 


the beaten track. Their good will has to 
be vague, for they lack the inside knowl- 
edge. What they usually think of is a 
new college like all the older colleges; or 
they give new buildings to a university or 
help to make it larger, without any definite 
idea as to the improvement of its inner 
form. Improvements in the character of 
our institutions always come from the 
genius of the various presidents and 
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faculties. The donors furnish means of 
propulsion, the experts within the pale lay 
out the course and steer the vessel. You 
all think of the names of Eliot, Gilman, 
Hall and Harper as I utter these words— 
I mention no name nearer home. 

This is founder’s day here at Stanford 
—the day set apart each year to quicken 
and reanimate in all of us the conscious- 
ness of the deeper significance of this little 
university to which we permanently or tem- 
porarily belong. I am asked to use my 
voice to contribute to this effect. How 
ean I do so better than by uttering quite 
simply and directly the impressions that 
I personally receive? I am one among our 
innumerable American teachers, reared on 
the Atlantic coast but admitted for this 
year to be one of the family at Stanford. 
I see things not wholly from without, as 
the casual visitor does, but partly from 
within. I am probably a typical observer. 
As my impressions are, so will be the im- 
pressions of others. And those impres- 
sions, taken together, will probably be the 
verdict of history on the institution which 
Leland and Jane Stanford founded. 

‘*Where there is no vision, the people 
perish.’’ Mr. and Mrs. Stanford evidently 
had a vision of the most prophetic sort. 
They saw the opportunity for an absolutely 
unique creation, they seized upon it with 
the boldness of great minds; and the pas- 
sionate energy with which Mrs. Stanford, 
after her husband’s death, drove the orig- 
inal plans through in the face of every 
dismaying obstacle, forms a chapter in the 
biography of heroism. MHeroie also the 
loyalty with which in those dark years the 
president and faculty made the univer- 
sity’s cause their cause and shared the un- 
certainties and privations. 

And what is the result to-day? To-day 
the key-note is triumphantly struck. The 
first step is made beyond recall. The 
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‘character of the material foundation is 


assured for all time as something unique 
and unparalleled. It logically calls for 
an equally unique and unparalleled spirit- 
ual superstructure. 

Certainly the chief impression which the 
existing university must make on every 
visitor is of something unique and unparal- 
leled. Its attributes are almost too fa- 
miliar to you to bear recapitulation. The 
classic scenery of its site, reminding one 
of Greece, Greek too in its atmosphere of 
opalescent fire, as if the hills that close us 
in were bathed in ether, milk and sunshine; 
the great city, near enough for convenience, 
too far ever to become invasive; the cli- 
mate, so friendly to work that every morn- 
ing wakes one fresh for new amounts of 
work; the noble architecture, so generously 
planned that there is room and to spare 
for every requirement; the democracy of 
the life, no one superfiuously rich, yet all 
sharing, so far as their higher needs go, 
in the common endowment—where could 
a genius devoted to the search for truth, 
and unworldly as most geniuses are, find 
on the earth’s whole round a place more 
advantageous to come and work in? Die 
Luft der Fretheit weht! All the tradi- 
tions are individualistic. Red tape and 
organization are at their minimum. Inter- 
ruptions and perturbing distractions hardly 
exist. Eastern institutions look all dark 
and huddled and confused in comparison 
with this purity and serenity. Shall it 
not be auspicious? Surely the one destiny 
to which this happy beginning seems to 
eall Stanford is that it should become 
something intense and original, not neces- 
sarily in point of wealth or extent, but in 
point of spiritual quality. The founders 
have, as I said, triumphantly struck the 
key-note, and laid the basis: the quality of 
what they have already given is unique in 
character. It rests with the officials of the 
present and future Stanford, it rests with 
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the devotion and sympathetic insight of 
the growing body of graduates, to prolong 
the vision where the founders’ vision termi- 
nated, and to insure that all the succeeding 
steps, like the first steps, shall single out 
this university more and more as the uni- 
versity of quality peculiarly. 

And what makes essential quality in a 
university? Years ago in New England 
it was said that a log by the roadside with 
a student sitting on one end of it, and 
Mark Hopkins sitting on the other end, 
was a university. It is the quality of its 
men that makes the quality of a university. 
You may have your buildings, you may 
create your committees and boards and 
regulations, you may pile up your ma- 
chinery of discipline and perfect your 
methods of instruction, you may spend 
money till no one ean approach you; yet 
you will add nothing but one more trivial 
specimen to the common herd of American 
colleges, unless you send into all this or- 
ganization some breath of life, by inocula- 
ting it with a few men, at least, who are 
real geniuses. And if you once have the 
geniuses, you can easily dispense with 
most of the organization. Like a con- 
tagious disease, almost, spiritual life passes 
from man to man by contact. Education 
in the long run is an affair that works 
itself out between the individual student 
and his opportunities. Methods, of which 
we talk so much, play but a minor part. 
Offer the opportunities, leave the student 
to his natural reaction on them, and he 
will work out his personal destiny, be it 
a high one or a low one. Above all things, 
offer the opportunity of higher personal 
contacts. A university provides these 
anyhow within the student body, for it at- 
tracts the more aspiring of the youth of 
the country, and they befriend and elevate 
one another. But we are only beginning 
in this country, with our extraordinary 
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‘American reliance on organization, to see 


that the alpha and omega in a university 
is the tone of it, and that this tone is set 
by human personalities exclusively. The 
world, in fact, is only beginning to see 
that the wealth of a nation consists more 
than in anything else in the number of 
superior men that it harbors. In the prac- 
tical realm it has always recognized this, 
and known that no price is too high to pay 
for a great statesman or great captain of 
industry. But it is equally so in the re- 
ligious and moral sphere, in the poetic and 
artistic sphere and in the philosophic and 
scientific sphere. Geniuses are ferments; 
and when they come together as they have 
done in certain lands at certain times, the 
whole population seems to share in the 
higher energy which they awaken. The 
effects are incaleulable and often not easy 
to trace in detail, but they are pervasive 
and momentous. Who can measure the 
effects on the national German soul of the 
splendid series of German poets and Ger- 
man men of learning, most of them 
academic personages? 

From the bare economic point of view 
the importance of geniuses is only begin- 
ning to be appreciated. How can we meas- 
ure the cash-value to France of a Pasteur, 
to England of a Kelvin, to Germany of an 
Ostwald, to us here of a Burbank? One 
main care of every country in the future 
ought to be to find out who its first-rate 
thinkers are and to help them. Cost here 
becomes something entirely irrelevant, the 
returns are sure to be so incommensurable. 
This is what wise men the world over are 
perceiving. And as the universities are 
already a sort of agency providentially 
provided for the detection and encourage- 
ment of mental superiority, it would seem 
as if that one among them that followed 
this line most successfully would quickest 
rise to a position of paramountey and dis- 
tinction. 
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Why should not Stanford immediately 
adopt this as her vital policy? Her posi- 
tion is one of unprecedented freedom. Not 
trammeled by the service of the state as 
other universities on this coast are tram- 
meled, independent of students’ fees and 
consequently of numbers, Utopian in the 
material respects I have enumerated, she 
only needs a boldness like that shown by 
her founders to become the seat of a glow- 
ing intellectual life, sure to be admired and 
envied the world over. Let her claim her 
place; let her espouse her destiny. Let 
her call great investigators from whatever 
lands they live in, from England, France, 
Germany, Japan, as well as from America. 
She can do this without presumption, for 
the advantages of this place for steady 
mental work are so unparalleled. Let 
these men, following the happy traditions 
of the place, make the university. The 
original foundation had something ex- 
centric in it; let Stanford not fear to be 
excentrie to the end, if need be. Let her 
not imitate; let her lead, not follow. Espe- 
cially let her not be bound by vulgar tradi- 
tions as to the cheapness or dearness of 
professorial service. The day is certainly 
about to dawn when some American univer- 
sity will break all precedents in the matter 
of instructors’ salaries, and will thereby 
immediately take the lead, and reach the 
winning post for quality. I like to think 
of Stanford being that university. 
Geniuses are sensitive plants, in some re- 
spects like prima donnas. They have to 
be treated tenderly. They don’t need to 
live in superfluity; but they need freedom 
from harassing care; they need books and 
instruments; they are always overworking, 
so they need generous vacations; and above 
all things they need occasionally to travel 
far and wide in the interests of their souls’ 
development. Where quality is the thing 
sought after, the thing of supreme quality 
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is cheap, whatever be the price one has to 
pay for it. 

Considering all the conditions, the 
quality of Stanford has from the first been 
astonishingly good, both in the faculty and 
in the student body. Can we not, as we 
sit here to-day, frame a vision of what it 
may be a century hence, with the honors of 
the intervening years all rolled up in its 
traditions? Not vast, but intense; less a 
place for teaching youths and maidens 
than for training scholars; devoted to 
truth; radiating influence; setting stand- 
ards; shedding abroad the fruits of learn- 
ing; mediating between America and Asia, 
and helping the more intellectual men of 
both continents to understand each other 
better. 

What a history! and how can Stanford 
ever fail to enter upon it? 

WILLIAM JAMEs. 


PLANT FORMS EXISTING IN NATURE AND 
THEIR RELATION TO BOTANICAL 
RESEARCH. 

Any one who is familiar with the various 
schools of botanical thought and who has 
talked with many men in the various lines 
of research, can not but have been im- 
pressed by the diversity of opinions about 
the so-called plant ‘species.’ 

* * * * * 

The systematic botany of America to- 
day is, in some respects, in an almost irre- 
trievably chaotic condition, and this condi- 
tion is unquestionably due to the use of the 
various manuals whick have been published 
down to the present day. Local workers 
everywhere determine the names of plants 
by comparison of six- or eight-line descrip- 
tions, and issue floral lists, make botanical 
surveys, frame ecological deductions, sepa- 
rate ‘new species,’ work out histological 
and embryological details, carry out im- 
portant physiological experiments—every- 
where using these manual names to label 
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their observations; and this is the frame- 
work over which the whole tissue of Amer- 
ican botany is spread. A remarkable fea- 
ture of all this is that any plant from any 
region can always be crowded in under 
some name found in the pages of the man- 
ual, or the six-' or eight-line descriptions 
ean always be interpreted so as to cover 
any plant. I have sent four specimens cut 
from the same bush to four reputable bot- 
anists and received four different names 
for my plant—names not followed by any 
question mark either! Three would have 
involved me in serious error in any future 
publication. Little wonder that those 
workers who have been brought up on the 
manual and never weaned to anything 
better should be thrown into confusion and 
consternation when the monographer—the 
indispensable pioneer in systematic botany 
—deseribes a whole grist of ‘new species’ 
among plants of his locality, well known to 
him. Personally, and as throwing light on 
my point of view, it may be remarked that 
I have never yet gotten up courage to de- 
pend upon the majority of determinations 
made from the manuals. My only point 
of departure has become an actual speci- 
men which has been compared with the 
type, or passed upon by some careful phy- 
tographer who is familiar with the type. 
In the whole chaotie and discouraging con- 
dition, there is but one reasonable, safe and 
sure thing to tie to, and that is the type 
specimen. Specimens collected by botan- 
ists all over the country, and determined 
by the most careful and conscientious 
manual methods, quite commonly and nat- 
urally gravitate into the great herbaria. 
If any one needs an eye-opener to awaken 
him to the condition of American system- 
atic botany to-day, let him go to one of 
these herbaria and pull down at random 
almost any species cover containing twenty- 
five or more sheets from various parts of 
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the country. If he had previously thor- 
oughly learned his own flora with manual 
in hand, he is now both shocked and dis- 
tressed to find that the plant he has gath- 
ered so many ecological data concerning is 
not at all the same that X. in his region had 
written about, too, and he remembers scor- 
ing X. as an incompetent and careless ob- 
server. He pulls down another species 
cover and there stares him in the face the 
unmistakable fact that in his famous con- 
troversy with M. over the embryology of 
this other plant that, alas! he and M. did 
not really have the same plant in hand; 
and he blushes a little when he finds that 
neither he nor M. had the plant to which 
the name they had used was originally 
given. Were I to make ecological, or his- 
tological, or embryological studies or to pub- 
lish a floral list, I think I should prepare 
about thirty to fifty good herbarium speci- 
mens of the plant form or forms in ques- 
tion, and send them to all the great herbaria 
under a uniform set of numbers and notes; 
and then a good label for the studies would 
be, for instance: ‘Embryology of Physalis 
No. 250—perhaps lanceolata—deposited by 
me in all the greater herbaria.’ Then 
might the various ‘lumpers’ and ‘splitters’ 
eall it anything they pleased—it would still 
remain my No. 250, and the whole world 
could know unquestionably the exact form 
to which my studies referred. Such a plan 
would be infinitely more scientific than to 
use unquestioned some more or less ques- 
tionable name from the manuals—as is 
usually done. We should at least be spared 
the spectacle furnished us in a recent bo- 
tanical publication where, in embryological 
work, one investigator questions another’s 
determination of Cucurbita pepo. 

As it is, a vast number of the published 
records, observations and studies of plants 
in American literature are so much wasted 
printer’s ink, except for the most general 
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purposes. The one thing that the authors 
could have done to save doubt and dispute 
and perhaps ultimate oblivion for their 
work—make good specimens of the plants 
they discussed and deposit them where 
others might examine them—they very fre- 
quently did not do. I know morphologists 
who have gone to all the trouble to work 
out the embryology of a garden plant and 
have labeled their hard-earned results with 
some name perhaps placed on the plant by 
an irresponsible gardener’s boy through 
comparison with pictures in the florist’s 
catalogue, afterwards holding themselves 
ready to criticize similar observations made 
under names obtained in a similar manner 
in other gardens. The very men who ex- 
ercise the extremest care in studying the 
minutest details of the changes in the em- 
bryo sac are apparently those most likely 
to be guilty of great carelessness in connec- 
tion with the identity of the plant they are 
handling. The highest form of systematic 
botany is, as some one has recently defined 
it—a condensed and systematic summary 
of all existing knowledge of plants, and 
based as surely upon the histology, em- 
bryology and physiology of the plants, as 
upon a study of their superficial characters. 
And what is being done to remedy our 
present unhappy condition in this connec- 
tion? Has there been any general move 
towards fuller descriptions and the making 
of really fine detailed illustrations of all 
the type forms, together with their inter- 
esting variations and mutations, something 
after the manner, for instance, of Barbey’s 
monograph of Epilobium? No—at least 
not among the American flowering plants 
—but the making of manuals goes merrily 
on, with some of the makers still talking 
of defining species from single specimens, 
in other words, attempting to define a 
whole that they have never seen, from a 
mere mummified fragment, which origi- 
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nally may have been some stray mutant 
and far from typical of the so-called 
‘specific’ group to which it pertains. 


The anomaly of this old position is most 
evident when preceded, as it often is, by 
the attempted definition of a species, in 
which it is often frankly acknowledged 
that a ‘species’ in most eases is a plastic 
and unknown quantity. Even at this late 
date I have actually found curators of 
herbaria who consider each species suff- 
ciently represented by a single specimen; 
and not long ago a bryologist wrote me: 
“Why do you collect these odd and variable 
forms which only confuse the taxonomist? 
You had better spend your time searching 
for good typical forms.’ He has not yet 
explained to me what good typical forms 
are. And if there is a group of plants in 
which the most extended studies of the 
comparative anatomy of individuals is 
more needed than among the American 
mosses, I should be interested to know of it. 

There is no intention here to decry the 
use of manuals, especially if they contain 
full references to certain specimens in cer- 
tain herbaria, in which case they are use- 
ful annotated catalogues. Even the gen- 
eral citation of exsiccati numbers for the 
older distributions is not to be depended 
upon, because the loose indefiniteness of the 
manuals strongly influences collectors also, 
and in numerous instances a number of 
wholly distinct forms have been sent out 
under the same number, rendering the 
citation of the herbarium also necessary. 

Those species with comparatively sharp- 
eut and unchanging lines are, as a rule, 
doomed unless quite perfectly isolated. 
They are of great interest. However, I 
ean not conceive but that the supreme in- 
terest of the physiologist, the taxonomist, 
the ecologist and the morphologist must 
rest always with the numerous and usually 
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remarkably plastic ‘species’ which cover 
the face of the country in those places 
where the battle for existence is at its 
height. In the coast foot-hills near Stan- 
ford University there is a common, large, 
deep purple Trillium with richly colored 
foliage. It presents there many remark- 
able variations, some of which are appar- 
ently independent of locality—for instance, 
lobing of the leaves—but it is still the same 
old purple Trillium. Northward in the 
San Franciseo peninsula is a deep, rich, 
isolated valley, in which the trilliums of 
this type are almost entirely pink or white, 
and the foliage is pale. Albino forms of 
most eolored flowers occur frequently, scat- 
tered among the normal forms. But when 
a whole valley is filled with them, then 
there are general causes at work which are 
well worthy of careful study. Torrey 
named this form chloropetalum. Its origin 
from giganteum seems indicated. Perhaps 
it has some ovatum blood intermingled— 
who shall say? Who has planted any seed 
of these things or tried any hybridizing— 
in fact, who has done anything but guess? 
I have heard the most emphatic opinion 
expressed about this form by men who had 
never even seen it where it grew and cer- 
tainly intended to make no move to in- 
vestigate it. It fits quite well the ordinary 
definitions of species in common use. I 
had not the least difficulty in collecting 
fifty quite uniform specimens for distribu- 
tion and might have easily collected fifty 
thousand also fairly uniform in the same 
locality. I issued it as No. 431 of my 
West Coast Plants, and now it may be 
referred to as Trillium giganteum, gigan- 
teum var. albiflorum, giganteum var. chlo- 
ropetalum, chloropetalum, sessile var. chlo- 
ropetalum, or any of various other com- 
binations—I care not—it is still my No. 
431. Certain that nobody knows anything 
positive about its relationships, and that 
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no one has added a single item of knowl- 
edge about it since Torrey called it distinct 
under the name chloropetalum—I prefer 
to put aside guess work for the time being, 
and follow Dr. Greene in ealling it chloro- 
petalum, without any idea of the taxonomic 
status of the group of individuals included 
under the name and with no idea of worry- 
ing about its status or entering into any 
controversy about it, and so it will rest in 
my mind, until some one gives the subject 
a little scientific investigation. There are 
hundreds, if not thousands, of groups of 
individuals in the United States, which 
must of a necessity be treated in exactly 
this same manner until something exact is 
known concerning them. I have not the 
opportunity here for the citation of more 
eases, or I could give many hundred very 
similar ones and of the utmost interest 
and suggestiveness in Castilleia, Trifolium, 
Draba, Senecio, Amelanchier, Eschscholizia, 
Platystemon, Rosa and numerous other 
genera, Ecology without the recognition 
of these forms would impress one like a 
lamp that gave no light, or a volume with 
faney binding from which half of the chap- 
ters had been cut. In a recent manual of 
ecology this feature is given a wholly sub- 
ordinate place, and is said to be amply pro- 
vided for by so-called ‘preliminary recon- 
naissances.’ Those who have been familiar 
with outside opinions of American botany 
for the past twenty to forty years know 
that it is the preliminary reconnaissance — 
through the medium of the manuals—that 
has brought so much discredit upon our 
work. I maintain most emphatically that 
the only way to make soil physics and 
meteorology of living interest to botany is 
to combine them throughout every step 
with a minutely detailed and complete 
study of all possible living plant forms. 
The results of de Vries have only been 
possible through such methods and we 
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have at home a striking object lesson in 
the case of Dr. MacDougal’s calling in 
expert phytographers to enable thim to 
record his own interesting results. It is 
only in Europe, where the fullest treatment 
has been given Rosa, Alchemilla, Rubus, 
Draba and other genera, that the literature 
of systematic botany furnishes any de- 
tailed assistance to the ecologist, of the 
sort that he absolutely must have. He who 
handles whole ‘specific’ groups as single 
entities is only competent to deal with the 
broadest aspects of geographical distribu- 
tion. Eeology is a study of local condi- 
tions, and simultaneously a study of the 
plant products of those conditions within 
very limited areas and hence must involve 
congeries of individuals of much less than 
specific value. Ecology is necessarily a 
comparative study—in which numerous 
comparisons of conditions are first made. 
Why do ecologists stop short of minutely 
comparative studies of the variable plant 
forms which are often the exact expression 
of these conditions? It would do injustice 
to say that no moves whatever have been 
taken in the right direction. I have only 
to refer to one of several articles published 
by Mr. M. L. Fernald—this one entitled 
‘Some Lithological Variations of Ribes,’ 
and to the recent work of Dr. Sargent on 
Crategus. The work on Viola furnishes 
another striking example of what inter- 
esting investigations still lie before us in 
the direction of hybridizing and of growing 
wild plants under varying conditions and 
in various climates, with seed from known 
parents. 

I have tried to outline as clearly and as 
forcibly as possible the very serious condi- 
tion in American systematic botany—fa- 
miliar already to many. It is necessary 


now to find a solution of the difficulties and 
consider methods of reform which may re- 
lieve the situation at an early date. The 
most important and fundamental move in 
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reform must come from the great herbaria 
where so many types are deposited. These 
must be more completely described and 
their anatomical details fully and eare- 
fully figured. Such data are absolutely 
essential to any proper determinations of 
plants, and such data for the flowering 
plants are almost wholly inaccessible to the 
majority of American workers to-day. To 
make anything like a safe determination of 
most plants a trip to New York and Cam- 
bridge is necessary. It is needless to say 
that the illustrations should be prepared 
only under the direction of an expert bot- 
anist and a minimum of reconstruction 
allowed. And to this end fresh material 
in the form of unquestioned topotypes 
should be used wherever possible—though 
in this there are abundant opportunities 
for error. What a pity such work could 
not have been done right, from the begin- 
ning, and careful illustrations made from 
fresh material—or even wet specimens pre- 
served. In the present condition of Amer- 
ican botany I do not believe that we are 
justified in using unquestionably any plant 
name except as meaning that the plant to 
which it is applied agrees very closely with 
the actual type specimen, or if it differs 
appreciably this should be stated as an in- 
separable part of the determination, for 
instance ‘Paspalum pumilum, forma spicu- 
lis majoribus.’ If we allow the indiscrim- 
inate application of names depending upon 
the individual’s ability at guessing—and 
prescribe no limits to the guessing—then 
just what is the value of the botanical bi- 
nomial as ordinarily used? To me the 
application of a binomial name to a plant 
is a very grave matter—it is a test of scien- 
tific honesty, of an ability to recognize 
anatomical details, and of competency to 
indicate to the world in a sign composed of 
two or three words the complete ensemble 
of clearly appreciable characters of the 
plant in question—in short, the whole 
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possibility of indicating any given plant 
so that other botanists may certainly recog- 
nize it. If I apply a name to a certain 
plant and my friend applies the same name 
to a quite different thing, one of us has 
perpetrated an untruth—and when we con- 
sider that a large part of American botan- 
ical literature is based upon one gigantic 
fabric of such untruths, the seriousness of 
the present situation may be appreciated. 
There has been so much undignified and 
unscientific haste to rush out ‘new species’ 
and gain priority, that good work has been 
impossible. A friend of mine calls any 
field results in the way of specimens a 
‘erab’—and this name illustrates exactly 
the character of most of the field work 
being done in America to-day—‘ grabbing.’ 
Most eolleetors are satisfied with a single 
number to represent what they, in this 
rapid and very superficial glance, seem to 
recognize as distinct species. They have 
not yet learned that they can do more for 
American botany by concentrated and lo- 
calized work than by diffuse ‘grabbing,’ 
over great regions in the space of a single 
season. So, of the larger part of the 
United States we may very truthfully say 
that the surface has been barely scratched. 
It does not seem possible that any proper 
work could be done except by actual resi- 
dence throughout the season in the single 
limited region to be investigated. I have 
found in the west that if a home camp be 
established in some favorable spot, one will 
have all that ean possibly be attended to by 
one person during a single season within a 
day’s tramping distance of the camp. 
From such a limited area I have brought 
away 25,000 to 50,000 sheets of specimens 
within three months, and even then knew 
full well that but a fair preliminary survey 
had been made, and that during a second 
season I could take as many more of the 
host of interesting varieties and extreme 
rarities, and only then get near a possible 
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interpretation of the flora as a whole. But 
here the single-specimen men usually step 
in and forbid me—and I am compelled to 
do as necessity dictates instead of what I 
know to be for the best interests of Amer- 
ican botany. | 

I have never yet had the pleasure of see- 
ing an herbarium with a single species 
fairly represented even from the home lo- 
eality. There may be many specimens, but 
from widely separated points. These will, 
of course, show certain variations, on which 
grave studies of geographical distribution 
and taxonomy are often based, and all this 
when often in single spots a few feet square 
in the home locality, still wider variations 
might be discovered by the right kind of 
critical field work. In the herbarium we 
haggle over the difference of a few hairs— 
which must certainly indicate a necessity 
for more work on the hands and knees in 
the field. We must learn to sit down 
among the plants and patiently study them 
right where they grow, and we shall never 
have a systematic botany worthy of the 
name until we do. It may be safely said 
that when this method of work is generally 
adopted we shall all see the urgent neces- 
sity for a hundred herbarium specimens 
where one is considered sufficient now. 
Also, the time will surely come when an 
herbarium that is no more than a hortus 
siccus will be unreservedly condemned as 
an efficient aid to the best or the safest 
work. Such an herbarium belongs to the 
time of Linneus. Wet specimens for dis- 
sections, drawings and histological work 
must be prepared at the same time, from 
the same living plants, and under these 
same field numbers. Likewise seeds and 
woods should be collected and carefully 
associated under the same numbers. If this 
ean not be done, then it would be far better 
for botany as a whole, if all plants were 
left in the field and studied only there. 
What a wonderful thing work in an her- 
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barium would be where each species was 
represented by large series of complete and 
well-prepared specimens from each locality, 
with full field notes, and where one might 
refer by the same numbers to wet speci- 
mens of the flowers and fruit in all their 
original form, and to abundant material 
ready for the knife. An herbarium of this 
sort fairly complete for any region will do 
more for botanical science than any of the 
colossal catacombs of fragmentary and 
often quite unrecognizable mummies which 
are being built at the enormous expense of 
institutions and individuals. 

Suppose that individuals and institutions 
everywhere should undertake the right kind 
of field work and build broadly for the 
greatest and best in botanical science—the 
coordination of all their results would still 
remain a burning problem. They could, 
however, easily make a very perfect and 
immensely valuable coordination in one 
respect possible from the very beginning, 
with the use of a very little extra time and 
at scarcely any expense—a coordination 
that would benefit all alike, and not bury 
the results in the larger herbaria which 
must ever remain inaccessible to the vast 
majority of outside workers. All this could 
be accomplished by a well-organized and 
systematized cooperative exchange. Sup- 
pose that fifty institutions or individuals 
could be found to cooperate, and that, as an 
example, it was desired to more fully eluci- 
date the genus Viola. Suppose that each 
should collect fifty numbers of the violets 
of their neighborhood, in series of fifty 
specimens each, illustrating every possible 
form, from the so-called typical specimens 
to all the minor variations of flower and 
leaf, and accompany each with full field 
notes, with the determinations as the forms 
were understood by the collector. Of one’s 
own collecting this would mean an addition 
of fifty sheets to the herbarium. Through 
the cooperative exchange it would mean an 
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addition of 2,500 sheets in a single season 
in Viola alone—copious thoroughly anno- 
tated material from all parts of the coun- 
try, under the very names which botanists 
everywhere are using to label all sorts of 
field and garden and other observations, 
It is not necessary for me to dwell upon 
the extreme interest and widespread value 
of such a work to all interested in any line 
of botanical research. I have only to add 
that it is within easy reach of us—the 
material is at our very doors with which to 
earry it out and we shall all be healthier 
and happier for the little additional exer- 
cise the work will impose. It seems as if 
through a whole season any one might be 
able personally, or with the help of his 
students, to handle two hundred numbers 
of fifty specimens each. With fifty co- 
operators this would mean an addition the 
very first season of 10,000 sheets. It is 
only when we begin to handle them in such 
numbers that we shall ever know American 
plants as they are really existing in the 
field to-day, and cooperation in the work 
will enable us to reach important results 
in far less than the time it otherwise would. 

However, plants can never be considered 
statically only, with any just appreciation 
of their place in nature. Seeds must be 
planted, seedlings studied, the effect of 
varying conditions on the life and char- 
acters of the plant noted and work in sys- 
tematic hybridizing undertaken. will 
not serve the full purpose to grow the 
plants in one spot in a single garden—this 
would give us but very few of the more 
important data so much needed. Firstly, 
the parent of the seed must be known in its 
natural surroundings, and then portions 
from this single known parent planted 
under widely varying conditions and dis- 
tributed to widely separated points in dif- 
ferent climates, where they should be grown 
under various conditions through several 
generations—a series of specimens of all 
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the cultures being eventually reassembled 
on a single laboratory table and subjected 
to minutely critical comparison with each 
other and with a series from the original 
locality. This is experimental systematic 
botany or experimental ecology, as you 
please. It is an endeavor to trace under 
control and constant observation some of 
the ordinary every-day processes of nature. 
A number of years ago I found growing in 
the spruce woods on Cameron Pass in 
northern Colorado an enormous straw- 
berry. The plants were the most luxuriant 
I have ever seen, many of the tufts being 
more than a foot in height and the size of 
the flower and fruit clusters something 
quite remarkable. Its hardiness, fecundity 
and rapidity of fruiting were qualities 
which would have attracted any strawberry 
breeder at once. It differed widely from 
the other strawberries of these mountains 
and was named Fragaria prolifica. The 
following winter seeds of this species 
were planted in Alabama under Professor 
Earle’s direction, and when the plants were 
well started they were set out in an ex- 
posed place in one of the hot, clayey fields 
of that pine barren country. The plants 
survived and matured, but there are scarce- 
ly two species of the genus in the recent 
monograph by Rydberg, more strikingly 
distinct than were these from their parent 
form. In Alabama they were low, ex- 
tremely pubescent plants with reduced 
flower clusters and small leaves, not to be 
recognized by any botanist unaware of the 
circumstances as belonging with the moun- 
tain form. I believe that seeds of hun- 
dreds of high mountain ‘species’ are 
washed or carried down to lower levels, 
there to grow and reproduce and be known 
as other and well-distinguished species! 
And the seeds of many of these things will 
never go back up the hill again. This 
brings into consideration the whole subject 
of seed dispersal, not so much the dispersal 
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in the immediate neighborhood of the 
parent as the distant voyages which are 
frequently made. I have gathered many 
notes on different aspects of this subject 
in years past—all very suggestive, none 
conclusive—without ever being able to do 
the only thing that would count for more 
than circumstantial evidence, 7%. plant 
seeds. I am told that specimens of Eu- 
calyptus grown from Australian seed in 
other parts of the world have been sent 
back to Mr. Maiden at Sydney without his 
being able to recognize them. What a pity 
that records could not have been kept of 
their exact parentage! With a little co- 
operation a most interesting and valuable 
series of experiments could easily be car- 
ried out by American botanists. A perma- 
nent high mountain botanical station must 
surely soon come in America—preferably 
several—dedicated to these cooperative ex- 
periments, which shall be associated with 
the best and broadest ecological work. 
Summer students at each station and a 
specialist to oversee the whole mountain 
end of the work, could surely be easily 
supported by the body of American bot- 
anists and their respective institutions. 
Needless to say, these stations could also 


be used in other important ways. From 


the parent plants of these mountain gar- 
dens could be supplied the uniform series 
of seed to be used by all caring to cooperate 
—in all parts of the country. And sim- 
ilarly many things could be sent from the 
lowlands for planting in the higher and 
highest altitudes. Some studies in gardens 
of plants at home have already been made 
in America. We now need very greatly 
investigation of their behavior away from 
home. 


* * * * * * * 
It has been my endeavor to show that 


much of the future best success of Amer- 
ican botany in all of its branches depends 
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upon the more extended and critical study 
of plants and all their variable forms—in 
the field. Just as the origin of plant spe- 
cies does not depend solely upon hybridiza- 
tion, or mutation, or isolation, but upon all 
these agencies working together, so the sal- 
vation of botanical science does not rest in 
systematic botany, or in ecology, or in 
physiology or in morphology, but in the 
closer association of all these, and in more 
perfect cooperation between them. 
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The circles in this figure may be taken 
as representing groups of individual plants, 
or mountain tops, or meadows, or swamps, 
or islands in the sea, ete. For instance, 
A, B and C may represent well-recognized 
‘species’ of plants where they are most at 
home, 7. é., the ‘mother group.’ Outlying 
groups in the different directions—a hun- 
dred feet or a hundred miles distant— vary 
from the typical form or the dominant 
form. At G@ two groups approach each 
other and hybrids may occur there, though 
the occurrence of these hybrids would not 
necessarily bring into question the utter 
specifie distinctness of A and B unless some 
superficial investigator should, through 
lack of sufficient data, erroneously call them 
‘intermediate forms.’ The younger group, 
D, evidently related to the others, perhaps 
arose by hybridization or mutation, its per- 
petuation perhaps due to sudden isolation. 
J may represent a descending ridge from 
the mountain at A. The groups J and K 
might be very different, and considered 
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specifically distinct if judged by hurried 
collecting, whereas careful work up the 
respective canons towards the summit or 
center of distribution at C would establish 
their relationship. So changed may D 
have become as to make its relations to B 
and C, its nearest relatives, wholly prob- 
lematical, and an absence of individuals in 
intervening territory may prevent its ref- 
erence to either except perhaps after ex- 
perimental work.. Evidently there may be 
actually in the field a thousand degrees of 
relationship, and in a systematic botany 
which shall mirror to some extent actual 
existing conditions, the terms ‘variety’ and 
‘race’ have a scarcely intelligible place. 
The term ‘form,’ however, may well be in 
constant use. I do not know of any Amer- 
ican species being charted in the above 
manner. Such work is rendered difficult 
by the superposition of hundreds of species 
—it will require a good eye, patience and 
steadfastness to a single object. 
C. F. BAKEr. 


ESTACION AGRONOMICA, 
SANTIAGO DE LAS VEGAS, CUBA. 


SCIENTIFIC BOOKS. 


Experimental Electrochemistry. By N. Mon- 
ROE Hopkins, Ph.D., Assistant Professor of 
Chemistry in the George Washington Uni- 
versity. New York, D. Van Nostrand 
Company. 1905. 

This is an interesting book. Its author has 
so arranged it that it may be read previous to 
performing any experimental work, giving 
thereby an excellent picture of the historical 
development of electrochemistry. Any per- 
son adopting this plan will find himself in 
possession of many most interesting facts and 
helpful ideas, which are sure to prove in- 
centives to carrying forward experimentation 
in this very attractive field of chemical sci- 
ence. Here is a thought which every student 
who thinks at all of electrochemistry should 
carefully ponder: 

Electrochemical operations are essentially chem- 
ical and based upon purely chemical changes, and 
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it is only the man with a broad and keen insight 
into theoretical chemistry who can ever hope to 
make a successful electrochemist or electrochemical 
engineer. > 

It is in this spirit that the book is prepared 
and arranged. One might perhaps regret 
that there are not more examples for the 
student to carry out in the laboratory, but 
when it is borne in mind that a vast subject is 
pretty thoroughly covered and that it seems 
to be the aim of the author to have those who 
follow him in his work obtain as complete an 
acquaintance as possible of the whole domain 
of electrochemistry, the word of seeming 
protest or advice remains unspoken. 

There are twenty chapters in the book. 
These occupy in all about 284 pages. In 
chapter I. the history and the important 
classic researches are considered. The theory 
of electrolytic dissociation is accorded two 
full chapters. Faraday’s law is given twenty 
pages. There then follow chapters on the 
preparation of potassium chlorate, nitric acid 
from the atmosphere, the isolation of sodium 
and potassium, of aluminium and of calcium. 
In regard to the last the author remarks 
‘the electrolytic isolation of metallic calcium 
is far from easy.’ The reviewer is disposed 
to differ on this point, as he has made it and 
had it made by students in his laboratory 
upon quite a large scale and with comparative 
ease. Further, the reviewer always encoun- 
tered difficulties in attempting to cage the 
metal in a cylinder of platinum-wire gauze 
that goes over the cathode wire. The furnace 
used by Goodwin has proved very satisfactory 
and is easy to operate. For barium and 
strontium wholly differently constructed fur- 
naces were found necessary. 

Electric furnaces, the preparation of or- 
ganic compounds, discussions on the primary 
cell, the secondary cell, electricity from car- 
bon, useful pieces of apparatus and a bibli- 
ography complete the remaining chapters. 
The author has endeavored ‘ to produce a book 
that will prove useful both in the lecture 
room and in the laboratory,’ and the reviewer 
thinks that he has succeeded. 

Epear F. 

UNIVERSITY OF PENNSYLWANIA. 
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SCIENTIFIC JOURNALS AND ARTICLES. 


The American Naturalist for May opens 
with the ‘ Application of de Vries’s Mutation 
Theory to the Mollusca’ by Frank OC. Baker. 
The article deals with some fresh-water forms 
and the author concludes that, while the theory 
seems to fit in nicely in many instances, it 
must not be applied too hastily to animal life. 
W. A. Kepner presents some ‘ Notes on the 
Genus Leptophrys, and E. A. Andrews de- 
scribes in detail the ‘ -laying of Crayfish,’ 
the species observed being Cambarus affinis. 
Glover M. Allen notes the occurrence of 
‘ Sowerby’s Whale on the Atlantic Coast’ and 
gives a list of the recorded occurrences of 
this species. The ‘Fresh-water Rhizopods 
of Nantucket’ are listed by Joseph A. Cush- 
man. Among the ‘ Notes on Literature’ is 
a large number of notes and reviews of papers 
on fishes. 


The Museums Journal of Great Britain for 
April has for its leading article ‘Dublin Mu- 
seum. The Circulation Branch,’ by the di- 
rector, G. T. Plunkett. This contains a 
detailed account of the circulating collections 
in botany, zoology, industrial crafts, artistic 
crafts, etc., including the objects loaned, the 
size of the cases and methods of packing for 
shipment, with example of labels and explana- 
tory leaflets. The cases are loaned for periods 
of seven weeks or less. From the report we 
learn that the collections that have a direct 
relation to work that may be done by stu- 
dents seem to be in the greatest demand. The 
balance of the number is occupied with re- 
views and notes. 


The American Museum Journal for April 
is styled the Local-birds Number, as it con- 
tains the first instalment of ‘The Birds of 
the Vicinity of New York City’ by Frank M. 
Chapman, intended as a guide to the special 
collection of birds found within fifty miles of 
New York. The second instalment will ap- 
pear in the July Journal and the whole as 
Guide Leaflet 22; it will be a most useful 
little handbook. There is a notice of ‘ The 
Twenty-fifth Anniversary of the Presidency of 
Mr. Jesup,’ and of the publications resulting 
from the Jesup North Pacific Expedition, as 
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well as of various accessions and additions to 
the exhibition series. We note that the 
‘Warren’ mastodon is said by Dr. Dwight to 
be twelve feet high, but when properly mount- 
ed it will be decidedly under ten. In regard 
to the group of the crested cassique the de- 
sirability of treating the bottom of the case 
as if it were the ground may be questioned. 
The impression will certainly be given, no 
matter what the label says, that the nests are 
close to the ground instead of high above it. 
It may not look well to leave the bottom of 
the case bare, but it is better to do this than 
to give a wrong impression. 


SOCIETIES AND ACADEMIES. 
THE GEOLOGICAL SOCIETY OF WASHINGTON. 
Ar the 179th meeting, April 11, 1906, 
Major C. E. Dutton gave an outline of his 
paper on ‘ Radioactivity and Volcanoes’ in 
advance of its formal presentation before the 
National Academy of Sciences. 


The Gold Field District, Nevada: Mr. F. L. 
RANSOME. 


Drainage of the Taylorsville Region, Cali- 
fornia, during the Auriferous Gravel 
Period: Mr. J. S. Dmuer. 

The drainage system of the Taylorsville 
region, outlined by its deposits of auriferous 
gravels, includes the broad valley of a river 
heading south of Haskell Peak and flowing 
north through the Downieville quadrangle for 
nearly fifty miles across the fortieth parallel 
by Mount Jura into a lake or estuarine water 
body that covered the north end of that por- 
tion of the Sierra Nevada. This ancient 
watercourse is directly across the present 
drainage, which is west into the North Fork 
of Feather River. 

Though the exact head of the auriferous 
gravel stream is in doubt, it originated in a 
distinct mountain range near the source of 
the Yuba and American Rivers. Its course 
is clearly marked by numerous gravel deposits 
well exposed by hydraulic mining. The bulk 
of the material is gravel with some sand and 
boulders which indicate, as pointed out by H. 
W. Turner, a steeper grade for this stream 
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than for those flowing down the west slope of 
the Sierras. 

The delta deposit at the mouth of the 
stream is nearly a dozen miles in length and 
breadth. Where thickest it has 400 feet of 
arkose sand beneath about 600 feet of gravel, 
and possibly represents the whole of the gravel 
period. Towards the top are rhyolitic tuffs 
and andesitic breccias such as cover the earlier 
gravels of the west slope of the range. Its 
well-preserved flora is clearly that of the 
auriferous gravel period. 

Since the gravel period that portion of the 
range has been profoundly faulted and the 
gravels displaced at several points to the ex- 
tent of 2,000 feet. The fault along the Honey 
Lake escarpment runs out into a fold over 
which the gravel is lithified into solid con- 
glomerate and some of the pebbles are faulted 
and crushed in a remarkable manner. 


A Source of Hydrocarbons in the Ordovician: 

Mr. Daviw WHITE. 

It having been observed that the zine de- 
posits in southwestern Wisconsin are largely 
coincident geographically with the distribution 
of certain carbonaceous or ‘oil’ shales; the 
examination of the latter was undertaken to 
determine, if possible, the origin and mode of 
occurrence of the hydrocarbons which seemed 
to have influenced the ore deposition. 

The shales, known as Plattville shales, of 
lower Ordovician (Black River?) age, lie at 
the base of the Galena limestone, regarded by 
Ulrich as Trenton. They occur in irregular 
patches scattered over an area of nearly 2,000 
square miles. The oil shales embrace thin 
black shales and thicker chocolate to buff 
shales mingled with calcareous sediments and 
containing occasional marine invertebrate re- 
mains. The approximate analysis is reported 
to show a loss of volatile of 21 per cent. from 
air-dried material, with an additional loss of 
about 8 per cent. by incineration. The rock 
yields a very porous light oil, 1.98 in specific 
gravity, giving gas bubbles in water. The 
gas distilled from the oil shale gave Professor 
Rollin T. Chamberlain: H,S, 6.79; hydrocar- 
bon vapors, 11.11; CO,, 18.12; heavy hydro- 
carbons, 4.00; CO, 8.40; O.,, .26; CH,, 35.98; 
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I, 13.18; N,, 2.21; total, 100.05. The shales 
burn readily with a long yellow flame and 
slight bituminous odor. 

Thin sections of the light chocolate shales 
show them to contain minute, flattened, gen- 
erally oval and discoid, translucent bodies of 
a brilliant lemon-yellow color, and highly 
refractive, the refringence, as determined by 
F. E. Wright, being 1.619. These yellow 
bodies, varying from 8 to 62 microns in hori- 
zontal diameter and 5 to 20 microns in ver- 
tical, usually thinly lenticular and irregularly 
rounded at the edges but often nearly oval, 
are, in vertical section, seen to lie horizontally 
matted with other sediments, and crystals of 
later formation, precisely like the matting of 
forest leaves beneath the winter snow. While 
varying greatly in size, they accommodate 
themselves topographically when overlapping 
or surmounting the coarser rock material, and 
seem to preserve their individuality even when 
apparently in contact. They are incredibly 
numerous, constituting over 90 per cent. of 
the rock mass in the richest layers. 

Under proper microscopical manipulation, 
the larger of the yellow bodies appear to in- 
clude a number of horizontally oval figures, 
characterized by an extremely narrow and 
usually obscure marginal ring, and a small, 
roundish, or slightly irregular, denser, and 
often darker-colored mass near the center. 
These figures, averaging about eight microns 
in length and five microns in width, are sus- 
pended in the translucent yellow bodies, in 
which they are similarly compressed horizon- 
tally. They are regarded as probably corre- 
sponding to the contours of collapsed and flat- 
tened unicellular plants, the outer ring repre- 
senting the cell boundary, the inner, denser 
portion the residual contents of the cell, whose 
original gelosic envelope is preserved as the 
bright, lemon-colored, environing mass. The 
smallest yellow bodies appear to have con- 
tained a single oval, the larger ones, several. 
The yellow bodies are, therefore, interpreted 
as the fossil remains of microscopical, uni- 
cellular, gelosic alge, apparently comparable 
to the living Protococcales. They appear to 
have been somewhat enriched in bitumen after 
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the cessation of bacterial disintegration,” 
which, in the buff shales, does not seem to 
have progressed sufficiently to form a notice- 
able fundamental jelly. 

The black oil shale differs from the light 
chocolate and buff rock chiefly by the deeper 
color, probably due to greater humification and 
bituminization of the gelosic bodies, and, more 
particularly, by the suspension of the latter in 
a dark brown ground mass or fundamental 
jelly. The details of the oval figures and the 
included, denser, small, central masses are 
much more strongly defined and generally 
more deeply colored. The slightly smaller 
size of the yellow bodies in the black shale is 
regarded as due either to greater shrinkage 
under the influence of the bitumen, or to 
more extensive bacterial reduction. The dark 
brown ground mass appears to consist of a 
fundamental jelly, largely filled with minute 
mineral matter and granulose fragmental 
debris or wreckage due to destructive bacterial 
action on the gelosic bodies, many of which, 
like the small fragments of larger forms of as- 
sociated alge, are greatly corroded. Many of 
the gelosic bodies were doubtless completely de- 
composed. To this bacterial work on the or- 
ganisms is due, in the judgment of the author, 
the essential character of the somewhat humi- 
fied, fundamental jelly itself, to which there 
has probably been accession of attracted bi- 
tumen. The more extended bacterial action 
seen in the black shales is interpreted as ante- 
cedent and causally related to the greater 
bituminization of the organic matter rather 
than as merely incidental or accidental. 

The oil shales owe their volatile hydrocar- 
bon contents either directly or indirectly to 
the fossilized gelosic residues of microscopical 
organisms regarded as alge, which locally 
compose over 90 per cent. of the sedimentary 
material. These pelagic or floating alge fell 
in prolonged showers in quiet or protected 
areas where the water was presumably some- 
what charged with tannic or humic solutions 
conducive to the arrest of anaerobic bacterial 
decomposition. Possibly the bacterial action 
was arrested by its own products. The orig- 
inal deposits were doubtless several times as 
thick as those now remaining, since it is prob- 
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able that the organic residue represents as 
little as one twelfth of the original volume. 
The Ordovician, like the Carboniferous 


gelosic alge, appear to have exercised an at- — 


tractive or elective influence on bituminous 
compounds, particularly those of illuminant 
values, and to have consequently been perma- 
nently somewhat enriched. Portions of their 
hydrocarbon contents have doubtless been lost 
at various periods, and the great shrinkage of 
the shale which caused the collapse of the 
overlying limestone strata probably marked 
one, perhaps the first, of these periods of 
hydrocarbon reduction after their original 
sedimentation. Presumably accelerated loss 
occurred at all times of rock folding in the 
region. Such occasions might be favorable 
for the deeper zinc deposition. 

The gelosic bodies found in the Ordovician 
oil shales of the zine region not only explain 
the localization and immediate source of the 
hydrocarbons which have affected the deposi- 
tion of the zinc ores in this part of the Missis- 
sippi Valley, but they also offer an hypothesis 
which it is believed will prove satisfactory, 
though subject to conditional modifications, 
in explanation of the origin of the oil and gas 
in rocks of Paleozoic age in other basins. 
There can be no doubt that similar organisms 
swarmed in other parts of the same sea or 
other seas, and that, whether or not they have 
been recognizably preserved as in the light 
chocolate shales near Plattville, they have con- 
tributed enormously to the hydrocarbon con- 
tents of their respective formations. 


Ar the 180th meeting on April 25, the fol- 
lowing papers were read: 


A Map and Cross-sections of the Downtown 
District of Leadville: Mr. S. F. Emmons. 
The Downtown district includes the streets 

and buildings of the city. Its surface is cov- 

ered by 200 to 500 feet of glacial material, 
forming a gently sloping tableland which ex- 
tends to the Arkansas Valley and must be 
passed through by mine shafts before they 


~ ean reach the underlying rock in place. Very 


large bodies of ore, mainly in oxidized form, 
have been and are still being discovered in the 
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underlying rocks, and it is to aid in their 
development that this map is being prepared 
in advance of the general map of the district. 

In the early surveys of the district, made 
in 1880-81, Mr. Emmons distinguished two 
divisions in the gravelly material that covers 
the rock in place: the lower, which is stratified 
and consists mainly of fine-grained sands and 
marls, was called ‘lake beds,’ while the upper 
division, which consists entirely of unstrati- 
fied boulders and clay, was called ‘ wash,’ 
The former beds were assumed to have been 
deposited in a glacial lake ponded back in the 
upper Arkansas Valley by the glaciers which 
issued from the lake fork of the Sawatch 
Mountains near Twin Lakes during the first 
glacial period. In the terms of modern physi- 
ography, these deposits would be for the most 
part more properly classed as glacial-fluvial 
beds, as has been claimed for the whole by 
glacialists who have recently been studying 
the Twin Lakes region; but Mr. Emmons still 
inclines to the belief that a lake covered a 
part, at least, of the upper Arkansas Valley in 
which the finer materials, issuing from be- 
neath the earlier glaciers, were deposited. 
The faulting of these beds, shown in the 
recent mine workings, proves a certain amount 
of uplift in the region back of Leadville since 
the glacial period. 

In the original survey it was shown that the 
slopes of the Mosquito Range, back of Lead- 
ville, consist of fault blocks successively up- 
lifted toward the east along north and south 
striking faults, in which the sedimentary beds 
lie in shallow synclines, the faults themselves 
following the steeper limb of the anticline. 
Recent underground developments have shown 
that, while the main fault planes were cor- 
reetly located, their displacement was often 
distributed on several planes, so that the beds 
to the west of each fault zone descended not 
with the even slope of a syncline, but in a 
series of steps. Depths below the surface of 
the bottom of the basins, as determined on 
the syncline theory, were in general correctly 
given in the successive cross-sections of the 
original map. In the case of the block repre- 
sented by the down-town area, however, no 
shafts had penetrated the covering of glacial 


. 
\ 


May 25, 1906.] 


deposits, and, while a shallow syncline in the 
underlying limestones was assumed to exist 
in this block as in the others, no facts were 
available from which the western limit of the 
synclinal basin could be determined. The 
finding of ore in this area was primarily de- 
pendent upon whether the ore-bearing lime- 
stones had been eroded off before the so-called 
Lake Beds were deposited; in other words, 
whether the slope of the rock surface beneath 
these beds is greater than the dip of the lime- 
stones. 

Mine workings opened in this area during 
the last ten or fifteen years have disclosed a 
number of more or less parallel faults by 
whose displacement the beds have been carried 
down as though by steeper dips than those ob- 
served, thus increasing the horizontal area of 
possible ore bodies. The vertical range of the 
beds has also been shown to be much greater 
than was originally supposed, the ore making 
at several different horizons, called ‘ contacts’ 
by the miners. While the possible extent of 
ore bodies still existing in this western basin 
is thus shown to be much larger than was 
originally supposed, no sufficient data from 
shafts or borings are yet available to accu- 
rately determine its western limit, though it 
is probable that to the southwest of the city 
there is a considerably wider extent of still 
uneroded limestone than was represented on 
the sections of the original map of Leadville. 

Mr. Emmons referred briefly to the criti- 
cisms that have been made of his original 
explanation of the genesis of the ores, and 
showed that, while these criticisms are based 
on misapprehension of his statements, the 
explanations offered as alternatives are diffi- 
cult to bring-into accord with the observed 
facts. 


Observations on the Contact Deposits at Cop- 
per Mountain, Southeastern Alaska: Mr. 
Cuas. W. Wricurt. 


Changes in Level at Yakutat Bay, Alaska, 
due to 1899 Earthquake: Mr. Ratpu S. 
Tarr and Mr. Lawrence Martin. (Pre- 
sented by Mr. Martin.) 

This paper will appear in the current vol- 
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ume of the Bulletin of the Geological Society 


ArtHurR C. SPENCER, 
Secretary. 


of America. 


THE SOCIETY OF GEOHYDROLOGISTS, WASHINGTON. 


- Tue eighth regular meeting of the society 
was held on April 18, 1906. The following 
papers were presented: 


Plans for Underground Water Investigation 
in the West in 1906: N. H. Darron. 


Occurrence of Underground Waters in San- 
pete and Sevier Valleys, Utah: G. B. Ricu- 
ARDSON. 

Irrigation, depending on surface streams, 
has been successfully practised in these fertile 
valleys since the country was first settled, but 
the supply is insufficient and attention is being 
turned to developing the underground re- 
sources. Sanpete and central Sevier Valleys 
occupy structural depressions in the plateaus 
of central Utah. This part of the state is 
underlain chiefly by strata of Mesozoic and 
Tertiary age, which lie flat or are only gently 
inclined, except along lines of upheaval where 
locally the beds are sharply tilted. The valleys 
are filled with irregular lenses of gravel, sand 
and clay, largely, if not entirely, of fluvial 
origin, which contain abundant underground 
water. In the lowlands flowing wells are 
obtained, and over large parts of the valleys 
pumping plants using electricity developed 
from the adjacent mountain streams can be 
operated. Water is also available from bed- 
rock sources. A remarkable series of springs, 
yielding in all upwards of 95 second feet, 
occur along faults at the base of the moun- 
tains, and in places new flows have resulted 
from tunneling into the fault planes. There 
is also the probability of locally obtaining 
artesian wells from strata that dip towards the 
lowlands. 


THE ninth regular meeting, held on May 2, 
was devoted to the following discussion: 


Treatment of Water Problems in Folios: C. 
A. Fisuer, G. B. Ricnarpson, M. 
and F. H. NEwe Lt. 

Mr. Fisher presented the results of a review 
of the folios of the Geological Survey, point- 
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ing out the general improvement in the treat- 
ment of underground water problems which 
has taken place in the last few years, but call- 
ing attention to certain western folios in 
which the water problems, although of para- 
mount importance, had not been treated, and 
emphasizing the need of more extended dis- 
cussions. Mr. Richardson enumerated the 
more important problems which the investiga- 
tions should cover, laying stress upon the need 
of accurate data relating to flow, head and 
quality of waters in addition to information 
as to their geologic occurrence. Mr. Fuller 
discussed the relative economy and thorough- 
ness of the hydrologic studies as conducted by 
geologists or geohydrologists, advocating the 
employment of the former if they could give 
the necessary time. Mr. Newell spoke on the 
desirability of having the hydrologic work of 
geologists referred to the division of hydrol- 
ogy for approval in the same way that the 
geology of hydrologists is referred to the 
geologic branch. M. L. 
Secretary. 


BOSTON SOCIETY OF NATURAL HISTORY. 


Art the annual meeting of the society, May 
2, 1906, the following officers were elected: 

President—Charles Sedgwick Minot. 

Vice-presidents—Charles P. Bowditch, Henry 
W. Haynes, Edward L. Mark. 

Secretary—Glover M. Allen. 

Treasurer—Edward T. Bouvé. 

Councilors for three years—Charles F. Bat- 
chelder, Hubert L. Clark, William M. Davis, W. L. 
W. Field, N. T. Kidder, William L. Underwood, 
Arthur W. Weysse, Miss Mary A. Willcox. 

The curator, Mr. Charles W. Johnson, in 
his annual report, called attention to the in- 
terest and activity shown in building up the 
New England collection which is henceforth 
to be the chief display of the museum. Two 
large exhibition cases have been installed dur- 
ing the past year and a pair of moose from 
Maine have been secured for one of these, 
while the deer and caribou are to be displayed 
in the other. A list of desiderata of New 
England birds and mammals has been printed 
with a view to aiding the society’s efforts in 
making its collection of these groups as nearly 
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complete as possible. A number of additional 
New England birds has been secured through 
the gift of Mr. Augustus Hemenway. The 
collection of New England invertebrates has 
also been largely augmented during the year, 
particularly through the efforts of the ento- 
mologists of the society. The Emily L. Mor- 
ton collection of Microlepidoptera, containing 
195 species and 755 specimens, largely from 
the vicinity of Newbury, N. Y., has also been 
received through Mr. H. H. Newcomb. 

Two Walker prizes were awarded in the 
annual competition for the best memoirs pre- 
sented on subjects previously announced. The 
first prize of $100 was awarded to Professor 
Amadeus W. Grabau, of Columbia University, 
for his essay on ‘ The Interpretation of Strati- 
graphic Series by the Principles of Sedimen- 
tary Overlap.’ The second prize of $50 was 
awarded to Professor Douglas W. Johnson, 
of the Massachusetts Institute of Technology, 
for his essay on ‘ Drainage Modifications in 
the Tallulah District. A Study in River 
Capture.’ 

The subjects announced for the Walker 
Prize competition, 1907, are: 

1. The structure and affinities of some fossil 
plant or group of fossil plants. 

2. The development of the gametophytes in 
any little-known representative of the Conif- 
erales. 

3. The anatomy and development of some 
order or group of the angiosperms, 

4. The functions and habits of animals in 
their relations to environment and to each 
other. 

5. The habits and structure of any species 
of the Myriapoda. 

6. A contribution to a knowledge of the rate 
of speed at which birds travel. 

The paper of the evening was by Mr. George 
Carroll Curtis on ‘Geographic Modeling from 
the Naturalist’s Standpoint.’ 

Guiover M. ALLEN, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 


A FEW NOTES ON ‘INDIAN MOUNDS” IN TEXAS. 


Notine an article written by Mr. P. J. 
Farnsworth, ‘On the Origin of the Small 
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Mounds of the Lower Mississippi Valley and 
Texas,’ in Scrence, Vol. XXIII, pp. 583-4, 
leads me to say a few words on the subject. 
Mr. Farnsworth cites Mr. A. C. Veatch’s arti- 
cle published in this paper, Vol. XXIII, p. 35, 
and goes on to state that the numerous mounds 
existing through the region above mentioned 
were formed by the upturning of trees. I 
will not question his authority in making the 
assertion, not having ever lived in the local- 
ities he cites; all I wish to give are a few facts 
concerning the ‘ Indian mounds’ which I have 
met with in Kendall Co., Texas. 

Within a radius of five miles of my old 
home there, I know of four mounds. They 
are all of the same shape—elliptical, and meas- 
ure from twenty to forty feet long by ten to 
twenty wide by two to three high. They are 
about twice as long as they are wide, and 
level on top. Two of them are located on 
high, hilly ground, and the other two in val- 
leys. They form no group, but are scattered 
widely over the country. They are made 
largely of stones about the size of a man’s 
fist, which appear to have been in contact once 
with fire, and from the small percentage of 
earth they contain compared with the sur- 
rounding ground, they give one an impression 
that they were formed by the piling up of 
these rocks. A-ow-heads are common around 
them, for which the people in the locality 
attribute their existence to the Indians, and 
hold that they were used as places of sacrifices, 
or torture, or cremation. 

I will refrain from expressing any opinion 
as to their probable origin, leaving that to 
wiser heads than mine, for only the interest I 
take in the subject induces me to contribute 
the above. 

Irving H. WENTWORTH. 

Martenuata, 8. L. P., MExIco. 


MEGASPORE OR MACROSPORE. 


It is often asked why some botanists use 
the term megaspore while others call the same 
object a macrospore. Since those who say 
macrospore are likely to say macrosporocarp, 
macrosporophyll, etc., instead of megasporo- 
carp, ete., it is worth while to call attention 
to the comparative merits of mega and macro. 
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Mega, from the Greek u¢yas, means big, great, 
large; it is equivalent to the Latin magnus 
and is the opposite of micro. Macro, from 
the Greek paxpdés, means long; it is not the 
opposite of micro, as was doubtless imagined 
by those who first used the term, macrospore, 
but is the opposite of Spayis, meaning short. 
No one would designate the larger spores of 
heterosporous plants as long spores. Why 
then should any one say the same thing in 
Greek? The misconception of the meaning 
of macro—a misconception which could never 
occur to a student of Greek—has become so 
established that we even have a genus, Macro- 
zamia. The taxonomist doubtless thought he 
was constructing a word which should mean 
large Zamia, but the word means long Zamia, 
while the plant itself is of the short tuberous 
type. I should not suggest a change to 
Megazamia, although much more radical 
changes in generic names are made with far 
less provocation. Botanists dropped the term, 
rhizocarp, because it implied that the sporo- 
carps were borne upon roots, an entirely in- 
accurate implication. The term, macro, ex- 
cept where it refers to length, is just as inac- 
curate. Let us say megaspore, megasporo- 
phyll, megasporocarp, megaphyllous, and, in 
short use mega wherever the idea is that of 
great size rather than great length. 
Cuartes J. CHAMBERLAIN. 


SPECIAL ARTICLES. 
DINOSAURIAN GASTROLITHS. 


THE occurrence of worn and_ polished 
quartz pebbles in such close association with 
plesiosaur skeletons of the Kansas chalk as. 
to suggest that in life these reptiles were 
pebble swallowers was first noted by Pro- 
fessor Mudge and later by Williston." More 
recently these observations of Mudge and 
Williston have been confirmed in the most 
conclusive manner by Mr. Barnum Brown,” 
who found siliceous pebbles almost invariably 
accompanying the plesiosaur skeletons, which 


Field Columbian Museum Publication (Chi- 
cago), No. 73, p. 75. 

*Scrence, N. S., Vol. XIX., No. 501, pp. 184, 
185, August 5, 1904. 
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occur in considerable number in the Niobrara 
shales of South Dakota. In some instances 
the pebbles were even found en masse, in one 
large specimen as many as a half bushel being 
present, ranging from the size of a walnut to 
four inches across. 

From the regularity of appearance and asso- 
ciation, Mr. Brown, as it seems to one familiar 
with the Dakotan Niobrara shales, is very 
correctly led to the conclusion that these peb- 
bles served as ‘stomach stones.’ Such attri- 
tion stones, I was some years since informed, 
are habitually swallowed by the Florida alli- 
gators, and doubtless the habit of swallowing 
stomach stones, or gastroliths, as I shall con- 
veniently call them, is and has been wide- 
spread amongst the reptilia, partly as in the 
birds. 

Furthermore, Williston in his most recent 
contribution on North American Plesiosaurs* 
adds the following remarks to his earlier state- 
ment: “It was with a specimen of an elas- 
mosaur (FE. Snowit) that Mudge first noticed 
the occurrence of the peculiar siliceous peb- 
bles which he described; and it was also with 
another, a large species yet unnamed from the 
Benton Cretaceous, that the like specimens 
were found described by me in 1892. That 
this habit was not confined to this type of 
plesiosaur, however, is certain, since I have 
also observed it in different species of Poly- 
cotylus and Trinacromerum, both relatively 
short-necked and long-headed plesiosaurs. 
Much doubt and even ridicule have been 
thrown upon this supposed habit, and the use 
of pebbles by these reptiles. But the cumu- 
lative testimony of writers, both on this and 
the other side of the Atlantic, is quite con- 
clusive. It has been assumed that the plesio- 
saurs could not have utilized the pebbles as a 
means of digestion in a muscular stomach. 
Dr. Eastman, who has vigorously opposed the 
idea of the possession of such a bird-like 
structure on the part of the plesiosaurs, seems 
to have been quite unaware that the modern 
crocodiles have a real bird-like and muscular 
gizzard, and are so described by Dr. Gadow. 
The crocodiles have a similar habit, or at 


Am. Jour. Sci., Vol. XXI., March, 1906, p. 226. 
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least such a habit has been imputed to them, 
and it is not at all unreasonable that, strange 
as it may seem, the plesiosaurs had a real, 
muscular bird-like gizzard, which utilized the 
pebbles in whatever way the crocodiles may 
utilize them.” 

Certainly in connection with the foregoing 
facts it is of more than passing interest that 
at least some of the sauropodous Dinosauria 
were stone-swallowers. For one can not help 
eagerly scanning the record for every indica- 
tion of the true habits and structure of these 
extraordinary animals. The evidence for the 
use of gastroliths by the sauropods rests on at 
least one authentic instance—namely, that of 
a large sauropod observed at the northern end 
of the Big Horn Mountains by Mr. Charles 
Speer, of Billings, Montana. Mr. Speer found 
in immediate association with a considerable 
portion of the skeleton about two dozen quartz 
gastroliths, which, with various skeletal parts, 
he took back to Billings, where I saw all this 
material, September 19, 1902. These speci- 
mens were displayed in the window of the 
principal bank of Billings, of which Mr. Speer 
is cashier, and he has very courteously sent to 
the writer at the Yale Museum nine of these 
pebbles weighing a little over a kilogram in 
all, and varying from smaller forms to several 
inches in diameter. These flints vary from 
gray to brightly colored red and more or less 
mottled jasper, and include one very highly 
polished siliceous nodule quite filled with 
bryozoa and corals, and probably sponge spic- 
ules. This gastrolith shows the effects of sec- 
ondary or gastral wear, its more depressed 
portions clearly displaying the original rough- 
er true pebble surface. The finely, and even 
highly, polished and fresh surfaces of all the 
pebbles would, however, immediately arrest 
one’s attention. In fact the entire surfaces 
are so surprisingly smooth and clear as to at 
first suggest a very recent origin, rather than 
ancient use. It is surmised, however, that 
immediately following the fossilization of the 
dinosaurian host, these gastroliths were in- 
cased in protecting calcite and clay, and that 
they were never subsequently disturbed till 
finally eroded out just previous to collection. 
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Various rounded and notably smooth pebbles 
I observed when making the latter portion of 
the excavation from which I secured the type 
specimen of Barosaurus, in the summer of 
1898, now appear to indicate that gastroliths 
accompanied that fossil, and it is very prob- 
able that many instances of true gastroliths 
have been overlooked. 

The lizards, as I have been shown by Mr. 
A. Hermann, a most keenly observant lizard 
fancier, swallow pebbles when feeding on a 
pebbly cage floor; and he informs me that 
some of his species swallow very large pebbles 
for their size, these being soon passed. It can, 
of course, be that such pebble-swallowing is 
partly independent of stomach structure; but 
in view of the fact that the Dinosaurs retained 
and polished the pebbles, it is fair to assume 
that their gastrolithic habit establishes the 
presence of additional important structural 
analogies with the birds. 

G. R. Wrevanp. 


DEPOSIT OF VENUS SHELLS IN NEW YORK CITY. 


In excavating for the new building for the 
United States Express Company, on Rector 
Street, between Sixth and Ninth Avenue ele- 
vated, Mr. Daniel E. Moran, C.E., found rest- 
ing on the bed rock forty feet below the 
surface a small deposit of Venus shells, frag- 
ments of wood and some peaty matter. This 
deposit was covered by ten feet of glacial drift 
which in turn was buried under thirty feet 
of sand probably of post-glacial age. The 
fossiliferous deposit was apparently protected 
from the ice action in this spot by a local 
ledge or shelf of the bed rock. 

The Venus shells resemble very closely those 
of the recent V. mercenaria Linn. but differ 
from them somewhat and along a line which 
seemed to identify them with the variety 
antiqua of Verrill from the Pleistocene de- 
posits of Sankaty Head, Nantucket. The 
Manhattan specimens were compared with a 
number of these in the collections at Columbia 
University and the identification was found 
to be complete. The variety antiqua is an 
unusually massive and strongly sculptured 
variety, Professor Verrill’s description being 
as follows: 
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The shell is rather obtusely rounded posteriorly 
and is thickly covered with prominent concentric 
lamelliform ridges, which mostly extend entirely 
across the shell, but are often reflexed, appressed 
and more or less confluent over the middle region, 
where the ordinary variety is nearly smooth (ex- 
cept when young). 


Professor Verrill mentions var. antiqua as 
occurring in the ‘ lower shell bed’ at Sankaty 
Head, but my work there in the summer of 
1904 showed that the typical specimens occur 
in the ‘upper shell bed,’ more nearly resem- 
bling recent forms as the ‘ lower shell bed’ is 
reached.* 

The ‘ upper shell bed’ has a decidedly north- 
ern fauna probably driven south by the ad- 
vancing ice sheet, and as the recent form and 
not antiqua is found in the lower beds con- 
taining a fauna of rather southern range, it 
seems as if antiqua is either a northern 
variety or else has developed from the common 
form as a result of the change to much colder 
conditions. 

The identification of this V. mercenaria as 
the var. antiqua of Verrill correlates this 
Manhattan deposit with the upper beds at 
Sankaty Head and indicates the existence of 
these beds with their contained fauna as far 
west and south as the neighborhood of New 
York. 

The wood fragments were examined by Dr. 
C. C. Curtis, of Columbia University, but the 
original structure was so altered as to make 
identification impossible beyond the fact that 
they were from a deciduous tree. 

Some specimens of Jlyanassa obsoleta Say 
and an oyster fragment from the subway tun- 
nel beneath the East River were recently re- 
ceived at the university from Mr. J. F. San- 
born. They were found 2,000 feet from the 
Brooklyn side in the mud or silt thirty feet 
below the bed of the river or seventy feet 
below tide water, the river being here about 
forty feet in depth. The oyster fragment is 
probably from a specimen of our common 
species Ostrea virginiana Lister, and the 
Ilyanassa shells are apparently identical with 


? See ‘ Pleistocene Formations of Sankaty Head, 
Nantucket,’ Jour. of Geol., Vol. XIII, No. 8, 
November—December, 1905, p. 728. 
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our recent forms from this region, so there 
seems little doubt that these shells as well as 
the deposit in which they were found are 
post-glacial in age. 
J. Howarp WILson. 
CoLUMBIA UNIVERSITY. 


CURRENT NOTES ON METEOROLOGY. 


THE TEACHING OF CLIMATOLOGY IN THE 
UNITED STATES. 


At the meeting of the Association of Amer- 
ican Geographers in New York last December 
a paper was read by Professor Cleveland 
Abbe on ‘The Present Condition in our 
Schools and Colleges of the Study of Cli- 
matology as a Branch of Geography, and of 
Meteorology as a Branch of Geophysics’ (ab- 
stract in Bull. Amer. Geogr. Soc., XX XVIIL., 
121-123). It appears that about 1,000 graded 
schools teach the elements of climatology as a 
part of geography, receive the daily weather 
maps and give talks upon their use in fore- 
easting the weather. About 7,000 high 
schools, or seven eighths of the whole num- 
ber, teach the elements of meteorology and 
climatology in connection with physical geog- 
raphy or physical geology. 

The replies to a circular letter recently sent 
to 177 public normal schools in the United 
States indicate that in about 25 meteorology 
and climatology are taught in specific courses, 
in about 115 these subjects are taught in con- 
nection with physical geography or some 
other allied subject, and in the remaining 37 
these subjects are not touched upon. 

As to colleges and universities, out of 245 
replies 49 state that they have specific courses 
in meteorology, 95 teach meteorology in con- 
nection with some other subjects, and 101 pay 
no attention to the subject. The correspond- 
ing percentages are 20, 39 and 41; probably 
the replies from other colleges and universi- 
ties will not alter these ratios very much. 

In fully one half of these institutions, from 
the lower schools to the higher universities, 
some form of laboratory method is pursued— 
that is to say, students are required to make 
personal observations, experiments and de- 
ductions. 
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LIGHTNING CONDUCTORS. 


Butuetin No. 37, of the Weather Bureau, 
by Professor A. J. Henry, deals with ‘ Recent 
Practise in the Erection of Lightning Con- 
ductors.’ It presents a description of the 
lightning conductors on the Washington Mon- 
ument; the preface to the Report of the Light- 
ning Research Committee, by Sir Oliver 
Lodge; the rules for the erection of lightning 
conductors as issued by the Lightning Rod 
Conference of 1882, with observations thereon 
by the Lightning Research Committee of 1905, 
and brief statements of the latest practise 
abroad, in Holland, Hungary and Germany. 
In this connection reference may be made to 
a recent book, ‘Modern Lightning Conduct- 
ors,’ by Killingworth Hedges, in which some 
interesting illustrations are given of damage 
by lightning and of different methods of pro- 
tection. The recent studies of lightning have 
brought out some definite rules to be followed 
if proper protection is desired, and there need 
be no more of the haphazard, ineffective and 
often dangerous ‘ protection’ of years back. 


SOIL TEMPERATURE AND SNOW COVER. 


To the Deutsches Meteorologisches Jahr- 
buch for 1901, volume for Saxony, Professor 
Paul Schreiber, director of the section for 
Saxony, contributes a noteworthy practical, 
observational and experimental, as well as 
theoretical, discussion of soil temperatures and 
the effects of a snow cover. This study, which 
occupies nearly one hundred quarto pages, 
exceeds in completeness anything that we have 
yet seen on this subject. The distribution of 
temperature in the soil at readings over 32° 
F.; the snow cover and the effect of frost 
upon bare ground; and the theoretical aspects 
of the subject, are all discussed in great de- 
tail. A series of diagrams help to a better 
understanding of the text. 

We note in the same volume of the 
Deutsches Meteorologisches Jahrbuch a page 
devoted to facsimile reproductions of baro- 
graph and of thermograph curves which 
showed special peculiarities during the year 
1901. We suggest that similar diagrams 
would add greatly to the value of the annual 
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summaries of the different state sections of 
our Climatological Service of the Weather 
Bureau. 


VOLCANIC ERUPTIONS AND RAINFALL. 


THE eruption of Vesuvius draws attention 
once more to the supposed connection between 
rainfall and voleanie activity. Curiously 
enough, a recent number (Vol. III., No. 1) 
of the Bolletino of the Italian Meteorolog- 
ical Society contains a paper on this subject. 
It appears, from studies at Mt. Etna, that 
there is no evidence of any relation between 
the activity of the voleano and local rainfall. 
In this investigation both the daily variation 
in activity during the 1892 eruption, and the 
whole series of eruptions whose dates are 
accurately known, are taken into account. 


R. DeC. Warp. 


ENGLISH VITAL STATISTICS. 


THE registrar-general’s annual summary, 
giving the births, deaths and causes of death 
in London and other large towns in 1905, has 
just been issued. According to the abstract 
in the London Times the 76 great towns of 
England and Wales dealt with in the weekly 
returns for 1905 contained an estimated popu- 
lation of 15,609,377 persons in the middle of 
that year. The births registered in these 
towns in the period of 52 weeks ended Decem- 
ber 30, 1905, numbered 438,360, and were equal 
to a rate of 28.2 per 1,000 of the population, 
the rates in tke three preceding years having 
been 30.0, 29.7 and 29.1. The deaths regis- 
tered in the same period numbered 244,840, 
and corresponded to a crude rate of 15.7 per 
1,000, the rates in the three preceding years 
having been 17.4, 16.3 and 17.2. The death 
rate in 1905, calculated without reference to 
sex and age constitution of the populations, 
varied, as usual, considerably in the several 
towns, the lowest crude rate being 7.6 per 1,000 
in Hornsey, and the highest, 22.1, in Merthyr 
Tydvil. 

The 244,840 deaths at all ages included 
61,279 of infants in their first year of life. 
-In the 76 great towns infantile mortality, 
measured by the proportion of deaths under 
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one year to registered births, was 140 per 
1,000, the mean proportion in the preceding 
three years having been 150. Smallpox was 
the cause of 51 deaths in the 76 towns. Of 
these 10 belonged to London, 7 to Bradford, 
5 to Oldham, 4 to Southampton, 4 to Burnley, 
4 to South Shields and smaller numbers to 
11 other great towns. Measles was the regis- 
tered cause of 6,058 deaths, which correspond- 
ed to a rate of 0.39 per 1,000 living at all 
ages. Scarlet fever caused 2,082 deaths, which 
corresponded to a rate of 0.13 per 1,000 living. 
Diphtheria (exclusive of croup unless stated to 
be membranous) was the stated cause of 2,528 
deaths, corresponding to a mortality of 0.16 
per 1,000 of the population. Whooping cough 
accounted for 4,507 deaths and for a mortality 
equal to 0.29 per 1,000 living at all ages. Con- 
tinued fever, mainly enteric, was the regis- 
tered cause of 1,252 deaths, equal to a rate of 
0.08 per 1,000 of the population. Diarrhea 
(including dysentery and English cholera) 
accounted for 12,877 deaths at all ages, and 
for a death rate of 0.83 per 1,000 of the popu- 
lation. 

The marriages in London during the year 
1905 numbered 39,631, corresponding to a rate 
of 16.9 persons married per 1,000 of the popu- 
lation at all ages. This rate was 0.1 per 1,000 
below the corresponding rate in 1904, and was 
1.0 per 1,000 below the average rate in the ten 
years 1895-1904. In the year 1894 the mar- 
riage rate was 17.0; from that date it gradu- 
ally rose to 18.8 in the year 1898, since which 
year it has declined almost continuously to its 
present level. The number of births regis- 
tered in London during the 52 weeks ended 
December 30, 1905, was 126,620. In propor- 
tion to the total population of both sexes and 
all ages, these births were equal to a rate of 
27.1 per 1,000. The birth rate in 1905, cal- 
culated in this way, was 0.8 per 1,000 below 
that in 1904, and was 2.2 per 1,000 below the 
average in the ten years 1895-1904. In the 
year 1895 the birth rate was 30.6 per 1,000, 
showing an increase on the rate in the previ- 
ous year. Since that date, however, the birth 
rate has gradually decreased, the rate in the 
year 1905 being the lowest on record. The 
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deaths recorded as belonging to London dur- 
ing the year 1905 numbered 70,442, and were 
equal to a rate of 15.1 per 1,000 of the esti- 
mated population; this is the lowest death rate 
in London since civil registration was estab- 
lished. It was 1.0 per 1,000 below the corre- 
sponding rate in 1904, and no less than 2.7 
per 1,000 below the corresponding average rate 
in the ten years 1895-1904. 


THE CONGRESS OF THE UNITED STATES. 


May 11.—Mr. Smith, of California, intro- 
duced a bill (H. R. 19,234) for the protection 
of animals, birds and fish in the forest re- 
serves of California. Referred to the House 
Committee on Public Lands. 

Mr. Campbell, of Kansas, from the Com- 
mittee on the District of Columbia, to which 
was referred the Bill of the House (H. R. 
13,193) to prohibit the killing of wild birds 
and other wild animals in the District of Co- 
lumbia, reported the same with amendment, 
accompanied by a report (No. 4,207); which 
were referred to the House Calendar. 


THE CALIFORNIA ACADEMY OF SCIENCES. 


THE most serious loss sustained by science 
in many years is the destruction of the Cali- 
fornia Academy of Sciences by the recent 
earthquake and fire in San Francisco. Two 
letters recently received from officers of the 
institution giving interesting details regarding 
the destruction of the academy are worthy of 
record as a part of the history of scientific 
work on the Pacific Coast. In addition to 
their general interest, they will appeal partic- 
ularly to those who have enjoyed the hospi- 
tality of the academy which for years has 
been the gathering place and headquarters of 
scientific men visiting the west coast. 

The first is from Mr. Leverett Mills Loomis, 
director of the academy, to whose initiative, 
energy and devotion were largely due its in- 
‘ereasing growth and activity during the last 
few years, and upon whom now largely de- 
volves the important duty of reorganizing and 
placing it on a sound working basis. Mr. 


Loomis was living within the burned area not 
far from the academy and in addition to his 
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efforts for that institution was obliged to 
rescue from the advancing flames a helpless 
invalid father. He writes: 


I got down to the academy about 7 a.m. and 
found the bridge connecting the two buildings 
gone and the museum stairs badly wrecked. I 
managed to climb up to the top floor and got all 
the records together, and began to get them down 
when Miss Hyde [the librarian] came to my aid. 
Together we saved all the records. Miss Hyde 
also saved the MS. of Mr. Hittell’s history of 
the academy. Later Dr. Van Denburg [curator of 
reptiles] came and got out most of the reptile 
types. Then Miss Eastwood came with a friend 
and saved the greater part of the plant types. 
Miss Hyde also saved most of the insect types. 
Meanwhile the fires started by the earthquake 
were closing in on the academy. The pioneer 
building and the Emporium [both buildings joined 
the academy] were burning when I paid my visit 
to the Department of Ornithology. As a starter 
for the bird collection, I secured the type of 
Oceanodroma macrodactyla, and as the beginning 
of the bird library I took Des Murs’ Iconographie. 
As I wanted to be the first donor to the academy’s 
ornithological library, I put Brown’s illustrations 
under my arm as I passed the store room where 
my books were kept. So you see we had made a 
beginning before the end had come. The work 
accomplished by the Galapagos expedition has ex- 
ceeded our most sanguine expectations. Among 
the treasures are a series of Darwin’s rail and 
tortoises from islands where they were supposed 
to be extinct. The Galapagos collections will 
form a foundation of our new museum of the 
greater academy. Our plan of action is fully 
worked out. The library is the hardest thing to 
replace; the books will come slowly, but they 
will come. Have found good quarters and am 
now pushing the reorganization. 


The other letter is dated Berkeley, Cali- 
fornia, May 7, 1906, and is from Miss Alice 
Eastwood, curator of botany of the academy. 
Miss Eastwood has been in charge of the 
academy herbarium for the last twelve years. 
Her devotion to the work has been shown in 
many ways, even to the extent of using a large 
part of her salary as curator in the employ- 
ment of assistants. The collection contained 
a considerable number of plant types and 
during the past year Miss Eastwood had been 
segregating them from the general collection 
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and this fortunate circumstance made it pos- 
sible to save most of them. Writing of the 
herbarium she says: 


I do not feel the loss to be mine, but it is a 
great loss to the scientific world and an irrepar- 
able loss to California. My own destroyed work 
I do not lament, for it was a joy to me while I 
did it, and I can still have the same joy in start- 
ing it again. The botanists of the University of 
California have given me the use of their library 
and collections and even a room which for the 
present I can call mine. The kindness of my 
friends has been great. I did not know that I 
had so many or that their affection for me was 
so warm and sincere. I feel how very fortunate 
I am; not at all like an unfortunate who has 
lost all her personal possessions and home. 

To me came the chance to care for what was 
saved from the ruin of the academy, and with the 
help of my devoted friends I was able to do it. 
Nobody knew where the safe place was to be; for 
it seemed as if the whole city must go. * * * 

The earthquake did not frighten me as it was 
felt less where I lived than in other parts of the 
city. * * * After getting breakfast, I went down 
to the academy. I could not get in. The store 
next door was open and they were taking things 
out, and I knew there was a door of communica- 
tion with the front building. It was still as 
death. I had to climb over the demolished marble 
staircase at the entrance of the museum, but 
found the stairs going up the front building all 
right. When I reachec the top a yawning chasm 
stretched between the two buildings as the bridge 
had been thrown down. I tried several doors but 
every one seemed to have deserted the place. I 
got out again and walked up and down Market St. 
* * * Everywhere buildings were in ruins. 
Presently Robert Porter came along, and when I 
told him my trouble he went back with me, but 
the door was still locked. We went to the back 
and saw that the fire was on Mission Street, and 
the police were driving the people from their 
homes. We again entered by the store next door 
and when we came to the front hall found Mr. 
Loomis, Mr. von Geldren, General Foote, Mrs. 
Newell and John Carlton. Miss Hyde was in the 
library getting out the records, ete. Porter 
pulled me up the ruins of the marble staircase and 
we entered the museum, the door of which was 
now open. The marble staircase leading up to 
the top was in ruins and we went up chiefly by 
holding on to the iron railing and putting our 
feet between the rungs. Porter helped me to tie 
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up the plant types, and we lowered them to the 
floor of the museum by ropes and strings tied 
together. Not a book was I able to save, nor 
a single thing of my own, except my favorite lens, 
without which I should feel helpless. We got 
all the things to the street and then it seemed 


‘as if we might have to leave them. The building 


next door was on fire, the military was in com- 
mand, and nobody was allowed on the street. I 
rushed across to the safe deposit opposite, where 
I have a box, to implore them to take the things. 
There was a line of men there a block long and 
my place would be at the end, so with the per- 
mission of the officer in charge I dashed back. 
Porter then went and came back with word that 
an expressman on the corner of Stockton and Ellis 
would take them, but we had to carry them over 
as no vehicles were allowed on Market Street. I 
asked the man how much it would be and he said 
‘A high price.’ I possessed $14.00 and feared it 
might not be enough. When he said ‘ Three dol- 
lars’ I almost fell off the seat. I paid him four 


and took all the things except a few to my place | 


of residence, thinking it as safe as any. In the 
afternoon I went down to reconnoitre and see what 
the academy looked like. The back building 
stood, the staircase was still there, or rather the 
banisters, but everything within seemed burned 
up. * * * The fire was threatening from two 
directions and I decided to move the ‘ academy’ 
to Russian Hill that evening. With the help of 
friends this was done, though everything had to 
be carried. The plants were the heaviest and 
largest bundles. There were some boxes of in- 
sects, some bottles of reptiles which Dr. Van Den- 
burg had saved, the heavy record books of the 
academy, and severai things I did not know about. 
It was hard work. I packed my own things when 
I returned to my home and laid down to rest, but 
not to sleep. It was bright enough to read by the 


red glow in the sky, and it might be necessary 


to leave at a minute’s notice. Only what one 
could carry could be saved, for there was either 
no chance to hire any kind of a conveyance or the 
charges were extortionate. Nobody seemed to 
be complaining or sorrowful. The sound of the 
trunks being dragged along I can never forget. 
This seemed the only groan the ruined city made. 
I took my things up to Russian Hill the next 
morning, and in the afternoon was able fo have 
‘The Academy’ removed to Fort Mason, where 
it was put in the care of Mrs. Hahn, whose hus- 
band is a captain there. I felt easy at last, for it 
seemed the safest place in the city, and returned 


kal ‘ 

— 
ee 
| 
| 

— 
| 

J 
i 

* 

i 
, 
¢ 

— 

| 


< > 


826 SCIENCE. 


to Russian Hill. Mr. John Galen Howard in- 
vited me to take refuge in his home [at Berkeley], 
and I was glad to accept. 

All my pictures and books are gone and many 
treasures that I prized highly; but I regret noth- 
ing for I am rich in friends and things seem of 
small account. I have since moved the academy 
things back to Russian Hill, as it was saved by 
the great effort of the few people who live there. 
My only regret is that I left for Berkeley Thurs- 
day evening instead of staying to help them, but 
I never dreamed it was possible to save it. It is 
an experience I am not sorry to have had if it 
could have been without the terrible loss. There 
is not a reference library left in San Francisco, 
I am afraid that in the rush of rebuilding the 
city such essential, but apparently immaterial, 
things will be neglected. 

I am beginning already to recollect and intend 
to go to type localities as much as possible. I 
expect the academy will be able to give me but 
little aid for the present, but have a tiny income 
of my own and can get along, I feel sure. The 
botanical department of the academy has a fund 
of $5,000 of its very own. The academy is not 
ruined and still has resources, though most of its 
income is cut off. 


The academy contained among other valu- 
able collections one of the best natural history 
libraries in the United States, a rich herbar- 
ium, and a superb collection of western water 
birds. In the bird collection was the finest 
and largest series of the waterfowl of the 
Pacifie Coast extant, and the quality of the 
material and completeness of the series were 
unrivaled in the museums of this continent 
and, no doubt, in the world. Practically all 
of this accumulation of years was destroyed. 
At first it was feared by its friends that the 
academy might be irreparably ruined by the 
destruction of its building and contents, but 
fortunately this proves not to be the case. 
Now, although the academy still has some 
property with which to begin anew, it faces 
a serious problem in the absolute lack of a ref- 
erence library. Here is an opportunity for 
every one interested directly or indirectly in 
scientific work to show in a practical way 
their sympathy for the loss science has sus- 
tained on the Pacific Coast, and their apprecia- 
tion of the admirable courage with which 
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those connected with the academy are facing 
the situation. 

If scientific societies, authors and other 
friends of science throughout America and 
abroad will each contribute according to their 
ability such sets or parts of sets of proceedings, 
books, pamphlets and authors’ separates as 
will be of use in a general scientific library, 
the aggregate will be a tremendous help toward 
placing the academy once more on a working 
basis. In addition to books, contributions of 
specimens in various branches, especially in 
biology, will be extremely helpful. Small 
packages of books or specimens can be sent 
direct by mail. To help in this work the 
Smithsonian Institution, Washington, offers 
to receive all contributions of books or speci- 
mens for the academy and to forward them at 
its own expense. Packages from Eastern 
America should be addressed to the Smithson- 
ian and plainly marked ‘ For California Acad- 
emy of Sciences.’ Packages from abroad 
should be marked ‘Smithsonian Institution, 
Washington, D. C., U. S. A., care U. S. Col- 
lector of Customs, New York City. (For 
California Academy of Sciences.)’ 

The publications of the U. S. National Mu- 
seum and the Smithsonian Institution need 
not be sent as they will be supplied: direct 
from these institutions. 


SCIENTIFIC NOTES AND NEWS. 


At the recent International Medical Con- 
gress at Lisbon, the Moscow prize was awarded 
to M. Laveran and the Paris prize to Pro- 
fessor Ehrlich. 

Tue International Congress of Applied 
Chemistry at Rome resolved that the seventh 
congress shall be held in London, with Sir 
William Ramsay as the president and Sir 
Henry Roscoe as honorary president. 

Tue sixteenth International Medical Con- 
gress will be held at Buda Pesth in 1909, 
under the presidency of Professor C. Miiller. 
It is likely that the following congress will be 
held in New York City. 


Dr. Francis P. Kiynicutt, of New York, 
has been elected president of the Association 
of American Physicians. 
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Dr. P. Buaserna, professor of physics at 
Rome, celebrated on April 30 the fiftieth anni- 
versary of his academic activity. 


Dr. Harry Fretpine Rem, professor of phys- 
ical geology at the Johns Hopkins University, 
has been selected by the University of Cali- 
fornia as a member of a commission to in- 
vestigate this summer the causes of the recent 
earthquake. 


Dr. Harry T. MarsHAtt, instructor in pedi- 
atrics, Johns Hopkins University, has ac- 
cepted a position as pathologist in the Bureau 
of Science at Manila. 


Proressor Wm. H. Hosss has resigned the 
chair of mineralogy and petrology at the Uni- 
versity of Wisconsin, in order to devote his 
energies wholly to structural and dynamical 
geology and physiography, which subjects have 
largely constituted his field of research. Pro- 
fessor Hobbs expects to spend another year in 
Italy engaged in studies growing out of the 
late Calabrian earthquake. 


Dr. Henry E. Crampton, professor of zool- 
ogy in Barnard College, Columbia University, 
has returned from a scientific expedition of 
three months to the island of Tahiti, the So- 
ciety group. He went for the American Mu- 
seum of Natural History to study various 
species of mollusca which have undergone indi- 
vidual evolution in the isolated valleys of this 
island. 


Proressor Rospert Kocu, who returned to 
equatorial Africa in March in order to con- 
tinue the study of tropical diseases, has writ- 
ten to the Berlin Medical Society, saying that 
he has become so interested in his further re- 
searches, especially in connection with the 
‘sleeping sickness,’ that he will not return to 
Germany for two years. Dr. Koch, therefore, 
resigns the presidency of the society. 


Proressor H. H. Horne has been granted a 
Sabbatical year of leave by Dartmouth Col- 
lege, which he will spend abroad in travel and 
reading philosophy. His place will be filled 
by De Charles H. Johnston of the State Nor- 
mal School in East Stroudsburg, Pa. 


Dr. C. R. Lanman, professor of Sanskrit at 
Harvard University, will represent the uni- 
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versity at the celebration of the four hundredth 
anniversary of the University of Aberdeen 
in September. 


Tue University of Edinburgh has conferred 
its aE of laws on Dr. E. von Bergmann, 
professor of surgery at Berlin. 


Dr. G. Hapertannt, of Graz, has been 
elected an honorary member of the Botanical 
Society of Edinburgh. 


Mr. W. C. Gorpon, who has been in charge 
of the Houghton Office of the Michigan Geo- 
logical Survey, has resigned, to take a posi- 
tion with the Steel Corporation. 


Proressor JamMes F. Kemp, of Columbia 
University, has been delivering during April 
and May to the students in geology at the 
Johns Hopkins University a course of lectures 
on ‘The Origin of Ore Deposits.’ The sub- 
jects of his lectures are: (1) The general prob- 
lem. (2) Underground waters. (3) Water- 
ways and places of precipitation. (4) Veins 


(structural features, methods of study, etc.). 


(5) Contact deposits. (6) Magmatic segrega- 
tions. (7) Secondary enrichment. (8) Sedi- 
mentary deposits. (9) Placers. (10) Geology 
in the law. 


Proressor Frieprich of Munich, 
will deliver the Herter lectures on pathological 
chemistry at the University and Bellevue Hos- 
pital Medical College in the spring of 1907. 
The lectures will be given in English. 


Proressor Evie Mercunikorr, of the Pas- 
teur Institute, will give three lectures before 
the Royal Sanitary Institute, London, on 
May 25, 28 and 30. The subjects are: (1) 
The hygiene of the tissues; (2) the hygiene 
of the alimentary canal; (3) syphilis. 


Dr. Evcene REneEvier, professor of geology 
and paleontology in the University of Lau- 
sanne, president of the Swiss Geological So- 
ciety, was killed, on May 5, by falling down 
an elevator shaft. 


Sm Davi Date, of Darlington, at one time 
president of the British Iron and Steel Insti- 
tute, died on April 28. The death is also 
announced in English journals of Mrs. Bright- 
wen, a popular writer on natural history and 
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a member of the Entomological and Zoological 
Societies. 


TuereE will be a civil service examination 
on June 13 for the position of statistical clerk 
in the Geological Survey, at a salary of from 
$1,000 to $1,800 per annum, according to 
qualifications. 

Tue Prince of Monaco has offered to give 
his Museum of Oceanography and Laboratory 
for the Investigation of the Seas, now at 
Monaco, to the city of Paris, with an endow- 
ment of $1,000,000. The institution is to be 
under the charge of an international com- 
mittee. 

By the will of Roland Hayward, of Milton, 
Mass., the Museum of Comparative Zoology 
of Harvard University will receive the testa- 
tor’s collection of Coleoptera. The Boston 
Society of Natural History is given the right 
of selecting any works on entomology that may 
be lacking in its library. The balance of the 
works on entomology is left to the Milton 
Public Library. 

Tue biological laboratory of the United 
States Bureau of Fisheries at Wood’s Hole, 
Mass., will be opened as usual this summer 
for a period of about three months, beginning 
June 15. A limited number of research tables 
are annually placed at the disposal of qualified 
investigators free of charge. Materials for 
various studies in marine biology are yielded 
by collecting expeditions continually in prog- 
ress. Candidates should apply as early as 
possible either to the Commissioner of Fish- 
eries, Washington, D. C., or to the director 
of the laboratory, Dr. F. B. Sumner, 17 Lex- 
ington Avenue, New York City. 

Tue Torrey Botanical Club held, on May 23, 
a meeting to celebrate the tenth anniversary 
of the beginning of work in the development 
of the New York Botanical Garden. The 
meeting was held in the museum building of 
the garden. Professor Henry H. Rusby, 
president of the club, gave an address on ‘ The 
History of Botany in New York,’ which was 
followed by an informal reception in the mu- 
seum halls, library and laboratories. 


Tue editor of the Monthly Weather Review 
invites librarians to address the Weather 
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Bureau, Washington, D. C., as to what num- 
bers or volumes are needed in order to complete 
their sets of this periodical. 


THE director of the Geological Survey has 
recommended in a letter to the Secretary of 
the Interior that the United States accept the 
invitation of the German government to join 
the International Seismological Association, 
provided that congress shall see fit to make 
the necessary appropriation. The total sum 
that congress is called on to appropriate an- 
nually is $1,300, which includes $800, the fee 
that the United States would be required to 
contribute to the association, and $500 for the 
expenses of the delegate. 


THE summer meeting of the Anatomical 
Society of Great Britain and Ireland will be 
held in Belfast on the first and second of 
June. Dr. Symington, professor in Queen’s 
College, Belfast, writes: “Should any of the 
American anatomists be on this side of the 
Atlantic at that time we should be very 
pleased to see them at our meeting, and if 
they let me know in time I will arrange to 
have them put up during their stay here. 
After the meeting there will be an excursion 
along the Antrim coast with a visit to the 
Giant’s Causeway.” It is to be hoped that 
some of our American anatomists will be able 
to take advantage of this kind invitation. 

THE eighty-ninth annual meeting of the 
Swiss Society of Natural Science will be held 
at St. Gall from July 21 to August 1, under 
the presidency of Dr. G. Ambuhl. 

Tue German Bunsen Society held its meet- 
ing this week at Dresden. 

THe ninth annual meeting of the British 
Childhood Society was held on May 8, at the 
residence of the president, Earl Egerton of 
Tatton. Sir Edward Brabrook delivered an 
address. 

Tue twenty-eighth conference of the Amer- 
ican Library Association will be held at Nar- 
ragansett Pier, R. I., from Friday, June 29, 
to Saturday, July 7. | 

Captain Boyp ALEXANDER, writing from 
Angu, Africa, says the Alexander-Gosling ex- 
pedition has obtained the skin of an okapi, 
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and, furthermore, saw the animal alive. It 
will be remembered that the okapi is a giraffe- 
like animal first described by Sir Harry 
Johnston. 

Tue general totals of the Paris census, 
taken on March 4, and now published in the 
French press, show that the total population 
of the French capital is 2,731,728, as compared 
with 2,660,559 in 1901 and 2,511,629 in 1896. 
The increase during the last five years is, 
therefore, less than half that of the preceding 
quinquennial period. 

Nature says: “ After being closed for a very 
considerable time, the fish gallery of the 
British Museum (Natural History)—or, to be 
accurate, the southern half of it—has just been 
reopened to the public in what may be termed 
a metamorphosed condition. In place of a 
dismal crowd of ill-mounted specimens, faded, 
for the most part, to one dull uniformity, the 
public has now a small but well-assorted selec- 
tion of specimens, colored artificially to imi- 
tate, so far as practicable, their appearance in 
life, and arranged in such a manner that they 
can be seen to the very best advantage. De- 
scriptive labels—of which only a portion are 
yet printed—will render the exhibit about as 
perfect as is at present possible, and the 
gallery as a whole will enable the public to 
gain the greatest possible amount of informa- 
tion about fishes with the least possible trouble. 
As regards the advisability of coloring ex- 
hibited specimens of this nature there can 
scarcely be two opinions, for, although with 
our present methods and our present lack of 
knowledge of the appearance of many fishes 
in life it is impossible to imitate nature closely, 
yet such an approximation to natural coloring 
as is practicable to make is infinitely better 
than no color at all.” 

Tue report of the council of the London 
Zoological Society was presented to the annual 
meeting on April 30. According to the re- 
port in the London Times the Zoological 
Record, beginning with the literature of 1906, 
has been provisionally amalgamated with the 
‘International Catalogue of Scientific Litera- 
ture’; the high level of the society’s publica- 
tions has been maintained; three editions 
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(81,665 copies) of the Garden Guide have 
been sold, and the fourth has just been issued. 
Naturalists in increasing numbers have 
availed themselves of the advantages of the 
library in Hanover-square, to which important 
additions have been made. Valuable scientific 
work has been done by the prosector, Mr. F. E. 
Beddard, and the pathologist, Dr. Seligmann. 
Mr. Beddard has carried out anatomical re- 
searches, supplied material to anatomists and 
museums and superintended the preservation 
of surplus material; Dr. Seligmann has taken 
over the post mortem investigations, and re- 
ported on the cause of death of 206 mammals 
and 218 birds in 1905. There were practically 
no deaths among the monkeys in outdoor 
cages, whereas there was a marked mortality 
among those in the house. The total number 
of animals in the collection on December 31, 
1905, was 2,913, as against 2,552 on the cor- 
responding date of 1904; in consequence, the 
food bill went up £95—from £3,423 to £3,518. 
This contrasts favorably with £4,858, the cost 
of provisions in 1902, when the number of 
animals was 2,783. At the end of 1905 the 
roll of members stood at 3,702, the largest 
number of fellows in the history of the society. 
The income last year was £30,421, and the 
ordinary expenditure £25,288. Out of the 
balance of over £5,000 the whole of the cost 
(£4,281) of the improvements at the gardens 
for that year has been paid. The work of re- 
organizing the gardens began in 1903, and 
over £11,000 has been spent in providing new 
buildings or enclosures. If the assets, which 
now stand at £62,000, be not taken into ac- 
count, there was at the end of 1902 a cash 
deficit of over £3,700. During the last three 
years, in spite of the large expenditure for 
improvements, this deficit has only increased 
by about £500, the difference having been paid 
out of income. 


An account of Dr. Koch’s travels in the 
northern Amazon Basin was given by Dr. 
Koch before the Berlin Geographical Society 
at the close of 1905, and has since appeared in 
the Zettschrift of that body (1906, No. 2). 
It appears from the abstract in the Geograph- 
ical Journal that Dr. Koch’s researches were 
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primarily devoted to ethnological subjects. 
Ascending the Rio Negro, he made his head- 
quarters at Sio Felippe, just below the junc- 
tion of the Isanna with the main stream, a 
well-ordered settlement in which a good deal 
of real civilization has been introduced by 
Don Germano Garrido y Otero, a native of 
the north of Spain. A first journey led up 
the Isanna, and its tributary the Aiari, which 
was ascended to a point where it approaches 
so close to the Uaupes as to permit the journey 
from one stream to the other to be made in 
three and a half hours, across a quite low 
water-parting. This near approach of one 
river-system to another seems to be a char- 
acteristic of the region, for other instances 
were subsequently brought to light, the most 
remarkable being the separation of the Tikie, 
a western tributary of the Uaupes, from the 
system of the Yapura by a low water-parting 
that could be crossed in as short a time as fifty 
minutes. On the second journey, Dr. Koch 
descended the Rio Negro to the mouth of the 
Curicuriari, whence he ascended the mountain 
of the same name, with which many legends 
are associated by the natives. The path led 
through magnificent virgin forests, and in- 
volved much toilsome work, but the view from 
the summit over the boundless forests was full 
compensation for this. The few resident 
Indians of this region are emigrants from the 
Uaupes—mostly Tukanos—who have here 
found a refuge from the advance of so-called 
civilization. There are also wandering In- 
dians—the Maku—on a much lower level of 
culture. Dr. Koch ascended the Curicuriari 
for a considerable distance, afterwards making 
a portage across a low divide to another 
tributary of the Uaupes, and ascending the 
Tikie, already referred to, almost to its source. 
The Tikie, like most of the rivers of this re- 
gion, is broken by falls, among them the Pari 
Fall, reached by Count Stradelli in 1881. 
Dr. Koch collected much ethnological material 
among the tribes visited, some of whom had 
never seen a white man. He alludes to the 
remarkable way in which the black- and white- 
water streams alternate without apparent rea- 
son, the two kinds occurring sometimes only a 
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few hundred yards apart, though flowing 
through the same forest and over the same 
soil. Like other travelers, he found a reputa- 
tion for fever ascribed to the white-water 
streams, while those with black water are 
immune. The third journey was in some 
ways the most important, as it led up the 
main stream of the Uaupes or Caiari (Uacaiari 
of Wallace), past the turning-point of that 
traveler at the mouth of the Cuduiari (Codi- 
ari), and the Jurupari Fall reached by 
Stradelli, to a station of Colombian rubber 
collectors on its upper course. The many falls 
involved great labor, but after the Jurupari 
the river presented a quite different character, 
flowing sluggishly through periodically water- 
logged lands, entirely uninhabited. Above 
his furthest point it is said to be formed by 
two branches, one from the west, the other 
from the open savannahs near the sources of 
the Guaviare in the north. On the return 
voyage Dr. Koch ascended the Cuduiari to 
the more open country near its source (though 
this is rather thin scrub than true savannah), 
and visited some extensive underground cham- 
bers and passages carved by natural agencies 
out of the sandstone. When finally leaving 
the country on his return to Europe, he ex- 
plored the route from the Tikie to the Yapura 
system before alluded to, descending the latter 
river to the Amazon. The navigation of the 
small streams leading to the Apaporis branch 
of the Yapura was a matter of difficulty, and 
the country here was still quite a virgin field, 
the tribes met with having not previously seen 
a white man. Dr. Koch concludes with a 
sketch of the ethnology of the region, and 
especially the dances, of which he made a 
special study. 


At a meeting of the Geological Society, 
London, on May 9, a paper giving a scientific 
account of the recent great eruption of Mount 
Vesuvius was read by Professor Giuseppe de 
Lorenzo, of the Mineralogical Museum in the 
Royal University of Naples, a foreign corre- 
spondent of the society. According to the 
report in the London Times Professor de 
Lorenzo stated that after the great eruption 
of 1872 Vesuvius lapsed into repose, marked 
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by merely solfataric phenomena, for three 
years. Fissuring of the cone and slight out- 
pourings of lava began in May, 1905, and con- 
tinued until April 5, 1906, when the fourth 
great outburst from the principal crater oc- 
curred, accompanied by the formation of 
deeper and larger fissures in the southeastern 
wall of the cone, from which a great mass of 
fluid and scoriaceous lava was erupted. After 
a pause the maximum outburst took place 
during the night of April 7 and 8, and blew 
3,000 feet into the air scorie and lapilli of 
lava as fragments derived from the wreckage 
of the cone. The southwesterly wind carried 
this ash to Ottajano and San Giuseppe, which 
were buried under three feet of it, and even 
swept it on to the Adriatic and Montenegro. 
At this time the lava which reached Torre 
Annunziato was erupted. The decrescent 
phase began on April 8, but the collapse of 
the cone of the principal crater was accom- 
panied by the ejection of steam and dust to a 
height of from 22,000 feet to 26,000 feet. On 
April 9 and 10 the wind was northeast, and 
the dust was carried over Torre del Greco and 
as far as Spain; but on April 11 the cloud 
was again impelled northward. The ash in 
the earlier eruptions was dark in color and 
made of materials derived directly from the 
usual type of leucotephritic magma; but later 
it became grayer and mixed with weathered 
clastic material from the cone. The great 
cone had an almost horizontal rim on April 
13, very little higher than Monte Somma, and 
with a erater possibly exceeding 1,300 feet in 
diameter; this cone was almost snow white 
from the deposit of sublimates. Many deaths, 
Professor de Lorenzo states, were due to as- 
phyxia, but the collapse of roofs weighted 
with dust was a source of much danger, as 
was the case at Pompeii in a.p. 79. The lava 
streams surrounded trees, many of which still 
stood in the hot lava with their leaves and 
blossoms apparently uninjured. The sea level 
during April 7 and 8 was lowered six inches 
near Pozzuoli, and as much as twelve inches 
near Portici, and had not returned to its 
former level on April 13. The maximum 
activity coincided almost exactly with full 
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moon, and at the time the volcanoes of the 
Phlegrean Fields and of the islands remained 
in their normal condition. Professor de 
Lorenzo believes that this eruption of Vesu- 
vius is greater than any of those recorded in 
history with two exceptions—those of a.p. 79, 
the historic eruption which destroyed Pompeii 
and Herculaneum, and of 1631, when Torre 
del Greco was overwhelmed and 4,000 persons 
perished. 


UNIVERSITY AND EDUCATIONAL NEWS. 


Union Seminary has received 
two anonymous gifts amounting to $325,000 
toward the cost of its building to be erected 
on a site adjacent to Columbia University. 


A.Bion COLLEGE is now building a new bio- 
logical laboratory, 45 to 60 feet, four stories 
high, which is expected to be completed in 
time for the opening of the college year in 
September. Mr. Andrew Carnegie has pledged 
$20,000 to the endowment fund of the college 
on condition that $80,000 additional be raised 
for the purpose. Mr. Carnegie has also given 
Kenyon College $25,000 to aid poor students. 


A NEw scholarship of $5,000 has been given 
to Barnard College, Columbia University, by 
Mrs. George W. Collord in memory of her 
brother, George W. Smith. 


Tue council of New York University has 
decided to buy the Schwab property, of about 
thirty acres, adjoining the campus on the 
south. 


Lapy Jess has given Cambridge University 
a fund amounting to upwards of £3,500 in 
memory of the late Sir Richard Jebb. The in- 
come of the fund is to be paid to Lady Jebb 
during her lifetime, and afterwards to be de- 
voted to such object, related to classical or 
other literary studies, as the university may 
select. 


AccorpinG to the New York Evening Post 
a project is well under way for the estab- 
lishment of a university in British Columbia. 
Lieutenant-Governor Dunsmuir offered to en- 
dow a department of mineralogy, metallurgy 
and mining to the extent of $125,000, with 
subsequent annual subscriptions for its sup- 
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port, upon condition that a similar amount be 
contributed by other Victorians. Mayor 
Morley says he has obtained donations within 
the last fortnight which will bring the sum 
up to the quarter-million mark. The city will 
also be asked for an endowment of $250,000. 
In addition, Lord Strathcona has offered to 
give a site in the Hudson Bay park land, at 


Cadboro Bay, comprising some twenty acres, 


but a short distance outside the corporation 
boundaries. 


THERE have been regularly enrolled during 
the past year in the three schools of engineer- 
ing of Purdue University 1,236 students, and 
the prospect is that for a time, at least, the 
number will steadily increase each year. In 
anticipation of such a result, and to better 
provide for those already enrolled, the facilities 
for engineering work are now being greatly 
increased. A new building to be devoted en- 
tirely to the School of Civil Engineering is 
approaching completion and will be furnished 
ready for occupancy by the beginning of the 
next school year. An addition to the Electrical 
Laboratory, now under construction, will sup- 
ply a new lecture room and extensive addi- 
tions to the laboratory floor space of this de- 
partment. 


A NEW course in pedagogy will be estab- 
lished at Swarthmore College next year. The 
work will be in charge of Dr. Martin G. 
Brumbaugh, professor of pedagogy, of the Uni- 
versity of Pennsylvania, Professor Edward B. 
Rawson, principal of the Friends’ Seminary, 
of New York City, and Dr. Bird T. Baldwin, 
professor of psychology at the West Chester 
State Normal School. 


Nature says: “ The report of the committee 
of the school of geography for 1905 shows that 
the school now holds a strong position in the 
university, and is doing valuable work in en- 
couraging the study of geography and sur- 
veying, and in providing special courses of 
geographical lectures suited to the require- 
ments of the different final honor schools. 
Both the lectures and practical instruction 
were well attended throughout the year, al- 
though there were only a few candidates for 
the diploma. This year, in addition to the 
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ordinary work during term, a special course 
lasting three weeks, specially suited to those 
who are engaged in teaching, is being ar- 
ranged for August. The instruction will be 
both practical and theoretical, and there 
ought to be no lack of support for so useful 
an innovation.” 


Tue following appointments are announced 
at Harvard University: L. J. Johnson, pro- 
fessor of civil engineering; Albert Sauveur, 
professor of metallurgy and metallography; 
James L. Love, assistant professor of mathe- 
matics; J. L. Morse, assistant professor of 
pediatrics; George G. Sears, assistant pro- 
fessor of clinical medicine; E. E. Southard, 
assistant professor of neuropathology, and J. 
K. Whittemore, assistant professor of mathe- 
matics. 


Dr. Epwarp L. Stevenson, professor of his- 
tory at Rutgers College, has been appointed 
lecturer on historical geography at Columbia 
University. 

At Williams College Dr. James Graham 
has been promoted to an associate professor- 
ship of mathematics. Mr. Elmer Shepard, 
instructor in mathematics, is granted leave of 
absence for next year. 


Dr. Cuartes H. Ricuarpson, formerly of 
Dartmouth College and now carrying on re- 
search work at the Johns Hopkins University, 
will give courses in geology at the summer 
school of Syracuse University. 


Mr. S. P. Hayes, fellow in psychology at 
Cornell University, has been appointed to 
take charge of the psychological laboratory 
of Mount Holyoke College, in place of Dr. 
Kate Gordon, who has accepted a position in 
Teachers College, Columbia University, for 
next year. 

Dr. S. A. MitrcHett has been promoted 
to an instructorship in astronomy at Columbia 
University. 

Accorpine to the daily papers, Miss Mary 
E. Byrd, professor of astronomy at Smith 
College and head of the observatory, has re- 
signed because of conscientious scruples re- 
garding the acceptance of certain gifts by 
the college. 


